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... but the Reed bits 
ot there on time |! 


Like the legendary postman, 

neither snow nor rain nor heat nor 

gloom of night stays the Reed man 

from the swift completion 

— . of his appointed rounds. 


Midnight, dawn, or high noon— 
whatever hour you ask the Reed man 
to be at your rig, in desert, 

swamp or offshore, with any Reed 
quality product or just advice— 

you can be certain he’ll get there, 
on foot if necessary, 

carryin’ the word or the iron. 
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ROLLER BIT COMPANY 


HOUSTON 1, TEXAS 


Gulf Coast, Mid-Continent, Rocky Mountain and Canadian Distributor for Martin-Decker Products 
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Magcobar means more 
than mud alone ... it means... 


tt Hie luli 


Drilling muds are called upon almost every day to help 


with 


some new circulation or pressure control 


problem . . . and to do the old jobs better. 


To many operators, “Magcobar Quality” is best 


represented by expert field engineering service. 


Still others interpret Magcobar quality in terms 


of product purity and uniformity . . . in product 


availability through more than 400 warehouse stocks 


. in product research and development... 


in 


a 


the industry’s most complete line of drilling 
mud products provided by Magcobar. 
But whatever yardstick you apply to 
drilling mud quality, you will find 
that Magcobar measures highest. 
Whether you drill in Canada, nd 
ag / 
Colorado or the Gulf Coast a“. 


here in th Id... : 
anywhere in the wor ") 
the full resources of Magcobar 

quality are available 


for your well. 


Magcobar 


Complete 
DRILLING MUD SERVICE 


MAGNET COVE»BARIUM CORPORATION 
HOUSTON, TEXAS 
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U. S. companies exceed 84 billion barrels. Total oil 
reserves of all companies lying within the U. S. are 
about 35 billion barrels. Five “international” companies 
have 65 billion barrels of reserves, or 77 percent of the 
84 billion held by 3 companies, Oil and gas reserves 
have become increasingly important to companies in 
the petroleum industry of the U. S. The value of 
proved reserves is greater than formerly. This is true 
because the cost of finding and developing petroleum 
has increased sharply in recent years. U. S. Firms Have 
More Foreign Than Domestic Reserves. ..... Page 44. 
























Crude Price Hikes Unlikely 





With a record consumption more than offset by 
excessive imports and refining operations, U. S. 





crude oil prices are likely to remain at their current 
| levels. Trend in gasoline supplies is particularly signifi- 





cant. Despite record consumption, stocks have not been 


























reduced as rapidly as they should for this season. Crude 
imports for first five months of ’56 are 18.1 percent 
above the ’55 rates. In contrast, U. S. crude production 
is up only 5.4 percent over °55. Texas producers have 
been especially hard hit, but some relief is in sight. See 
Report from the Observatory on Page 67. Then turn 
the page for an all-inclusive picture of economic trends 
and operating levels. The charts on Pages 68 and 69 
give you the U. S. trends in all major operations of the 
industry, with comparison of current trends with year- 


ago levels. 








Fluid injection methods have become increas- 

ingly important in the U. S. reserves economically 
recoverable by fluid injection are estimated at 12 bil- 
lion barrels. By producing them, the country will in- 
crease by 40 percent the amount of oil that would be 
recovered henceforth from presently known fields 
through primary methods. The primary reserves are 
estimated at 29.7 billion barrels. Fluid Injection Ex- 
| Be ee rere rer eee Page 46 


Here is an outstanding analysis of modern 
industry’s executive manpower problem, For a re- 
vealing study of the growing trend toward more man- 
agement development programs, sources, sources of 





WORLD OIL, published every month except semi-monthly in February and 
August. Entered as THE OIL WEEKLY as second class mail matter December 
23, 1916, at post office at Houston, Texas, under the act of March 3,1879. 
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executive material, and many excellent ways to develop 

executive talent, turn to Page 52. What Are We Doi 

About Middle Men of Management?...... Joseph M, 
Trickett 


Here is an appeal to the oil industry, especially 

those in the Mid-Continent area, to contact the 
Bureau of the Budget at Washington, D. C., their con. 
gressmen and senators, to urge adequate appropriations 
in the 1958 budget to enable the Bureau of Mines 
Petroleum Experiment station at Bartlesville, Okla, to 
continue its vital work. The reasons for this appeal are 
revealed in the article on Page 62. Bureau of Mines at 
Bartlesville Faces Curtailment of Activities........., 
Anthony Gibbon 


EXPLORATION ARTICLES 








Many problems in the Appalachian area can 
a use gravity surveys to advantage. The Niagaran 
reefs are known to be present in parts of this area and 
the gravity method has proved its ability to map such 
reefs. A description of the method and gravity maps are 
presented in the article beginning on Page 75, Reefs Are 
eer rere ree re Richard A. Pohly 


What about Arizona? The newest oil state of 
the U. S. (August, 1954) has been battling, among 
other handicaps, the lack of markets, isolated areas of 
promise, and high costs of drilling and exploration. But, 
with an estimated four-fifths of the state perhaps cover- 
ing a vast oil reserve, what about the future? Turn to 


Page 80. Arizona . . . Boom or Bust?. .Cloyd W. Swapp 


DRILLING ARTICLES 


The 40-inch induction log proved to be the most 

efficient device for determining true resistivity of 
the formation under most conditions of bedding and 
filtrate invasion. For an indication of how the various 
logging devices compared under controlled tests, turn 
to Page 95. How Do the Various Logging Devices Com- 
pare When Determining True Resistivity ?—Maurice 
Martin and J. L. Dumanoir. 


Turn to Page 112 and read how thé contractor 
by carefully planning the electrical system for a 
rig, using only approved wiring fixtures, and by enforc- 
ing a rigid maintenance program can .. . Eliminate 
Electrical Hazards............5....6.-000- W. R. Scrimes 


Drilling in water 112 feet deep, the greatest 
depth so far attempted, the CATC Group 1s using 
a new method of adding stability to the drilling plat- 
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form. The piling is slanted outward one foot for each 
six feet of vertical depth. Read more about this drilling 
in deep water in. . . Platform Has Slanted Piling for 


Deepest Gulf 6% wean x66 2 Oe Page 116 


Combination rigs are used when drilling prob- 

lems become severe in the predominately cable 
tool country of the Michigan Basin. Drilling through 
the unconsolidated glacial drift, and high-volume water 
sands present quite a problem to cable tool operators. 
These problems are solved by use of rotary tools while 
advantages of cable tools are retained for lost circula- 
tion zones and completion work. Turn to Page 118 and 
read how one contractor minimized his problems in 
this area. Combining Rotary and Cable Tool Drilling— 
Vance W. Orr. 


Various operating factors in the field influence 

the original selection of a particular wire rope 
construction. Of these, bending is probably one of the 
most important. For information on the effect of bend- 
ing on wire ropes, turn to Page 122. How Bending 
Stresses Affect the Selection of Sheaves and Drums for 
EET ee ees C. M. Zerr 


PRODUCTION ARTICLES 


Gas storage in deep-seated semi-depleted 

oil reservoirs may prove to be an efficient means 
of secondary recovery. Turn to Page 135 for a discus- 
sion of gas injection and production procedure in esti- 
mating gas storage capacity of a reservoir, and ultimate 
oil recovery from gas storage. Put Your Stored Gas to 
Work . . . at a Profit—A, B. Cook, R. H. Coulter, Jr., 
G. B. Spencer, T. M. Chin and W. C. Elliott, Jr. 


What a difference a decimal makes .. . 

On Page 135, the third paragraph, second sen- 
tence should read: “After replugging all abandoned 
wells and reconditioning wells for the storage proj- 
ect, the reservoir was repressured to 2931 psia by 
the injection of 5.087 billion cubic feet of natural 
gas. The decimal point was omitted in the final 
figure. On Page 142, the third paragraph should 
read . . . “the calculated volume of injection gas 
necessary to raise the reservoir pressure from 144 to 
2931 psia is 4.336 billion cubic feet” and not 4,336 
billion cubic feet. Wortp Om regrets these errors 
which are contrary to the authors’ original manu- 
script. 


Greater economy and efficiency can be ex- 
pected through the proper care and handling of 
tubing strings. Beginning on Page 145 is some valuable 
information on recommendations based on observations 
and experience of both the manufacturer and the large 
users. How to Care for and Run Tubing. .. .R. J. Stoup 


CT Here are some handy nomographs for making 
rapid estimates of the volumetric equation with- 
out the use of a calculator or slide rule. Turn to Page 
148 and find out how to solve problems with these 
useful tools. Nomographs Make Reservoir Estimates 
Salat: a8 BO «oo viscctecsisedrate Keith D. Sheppard 


Requests for information on long-stroke hy- 

draulic pumps have resulted in this useful refer- 
ence for production men. It not only answers many 
questions, but also provides pertinent engineering data 
on operation, performance and installation. As an addi- 
tional aid, a sample installation is engineered step-by- 
step. Page 152. Looking Over the Long-Stroke Hy- 
draulic Pumping Unit.............. Douglas M, Jones 


INTERNATIONAL ARTICLES 


India has a problem: It cannot develop its own 

oil resources without outside help. While the U. S. 
delays in acting on Indian requests for help, Russian 
technical experts are speeding their assistance. To pre- 
vent India’s capitulation to the Communist concept, a 
suggested solution is that the U, S. oil industry sponsor 
its own technical aid program through an industry 
committee outside the framework of U. S. government 
agencies. See Page 173. U. S. Oil Industry Called 
Answer to Indian Problem.......... Henry Carter Rea 


Discoveries of new oil sources, favorable geo- 
logical indications of others and a rising domestic 
demand for crude products—which outpaces supply by 
93 percent—are combining to heighten a spirit of 
optimism in Morocco. See Page 176. SCP Finds 5 New 
Oil Areas in Morocco During 1955. .Dr. Maurice Moyal 


Recently Russia introduced gamma ray log- 
ging equipment into Rumania—a technique used 
in the U. S. for the past several years. For exclusive 
photos of this equipment—all Russian-made—in opera- 
tion, turn to Gamma Ray Logging in Rumania. Page 178 


Twenty-one canyon crossings, 8 underwater 
LJ crossings, and 13 suspension bridges plus a 7-mile 
section on an almost perpendicular mountainside have 
caused the Buenaventura-to-Cali pipe line in Colom- 
bia to be called one of the roughest of its size ever 
built. Total length of the line is 64 miles. Colombian 
Pipe Line One of the Roughest............. Page 182 
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The Cuban oil story is a part of the detailed roundup of world oil 
operations to be presented in the August 15 International Outlook 
Issue of WORLD OIL. Above is one of the largest rigs ever taken to 
Cuba. It was used by C. J. Simpson Drilling Company of Cuba to drill 
a well for Cuban American Drilling and Exploration Company in Las 
Villas province. 


NEXT MONTH ... 


World oil developments and progress invariably affect 
the pocketbooks and plans of domestic operators as well 
as those which operate abroad, together with the execu- 
tives and employes of all. It is, therefore, of prime im- 
portance that the oil industry’s personnel keep abreast of 
their industry’s developments on a global scale. 

Worvtp Ot’s International Outlook Issue. to be pub- 
lished August 15, is designed to meet that need. This 
feature-packed special edition, which will be combined 
with the annual Mid-Year Outlook Issue covering latest 
data on inside-U. S, operations, will offer numerous 
“special” articles, including: 

@ A detailed analysis of the Canadian oil industry com- 
plete with large insert map of Western Canada showing 
townships and ranges. 

@ The most thorough-going reports on individual Iron 
Curtain countries yet published. 

In addition to these, many other articles will be pub- 
lished on important phases and trends of the world oil 
industry. The section devoted to complete reports on 
1955 and 1956 oil operations in every country where oil is 
sought and/or produced will be of current interest, just 
as will stories on the U. S. import situation and the au- 
thoritative mid-year drilling survey and forecast. Remem- 
ber, watch for two Worxtp Ots in August . . . the regular 
August 1 issue and the... 


International Outlook Issue 
To Be Published August 15 


WORLC 





Specialized oil publications of THE GULF PUBLISHING COMPANY, 330) 
Buffalo Drive, Houston 19, Texas; Box 2608, Houston 1, Texas. Cable Address: 
GULFPUBCO. 


RAY L. BRDLEY.... eee Reet 
Wi SE 6 i os 66s S.os:ddesencadecen Vice President-General Manager 
R. M. deSOMBRE.... 
WEEE Bi, GEIR fa. kchnees se paudcnnsaseesaasseesaeceaeen Vice President 





B COMPOSITE CATALOG 4 R REFINERY 
) CATALOG / 


/ Y 






OF Olt FIELD AND 
PIPE LINE EQUIPMENT 
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THE MEN: 


Thoroughly experienced G & H towing crews 

. Seasoned seamen who know and understand 
the treacherous wind and water currents off- 
shore . take understandable pride in their 
skill at moving multi-million dollar drilling plat- 
forms such as Zapata Off-Shore Company’s 
mobile structure “Scorpion.” Pioneers in tide- 
lands oil industry towing, this capable G & H 
marine experience pays dividends when spotting 
massive mobile equipment offshore. 


Day or Night Phone 

Galveston 3-6468 or 3-4673 
Houston WA 8-5406 or MI 5-3614 
Corpus Christi TU 4-8791 





TOWING 


HOUSTON 





COMPAN Y 


19 MODERN DIESEL POWERED TUGBOATS AT YOUR SERVICE 24 HOURS A DAY 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 
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THE EQUIPMENT: 


Maneuvering platforms such as the 9,000,000 
pound “Scorpion” presents no problem for the 
modern diesel-powered G & H tug boat fleet 

.. one of the best equipped towing operations 
anywhere... with 19 seaworthy tug boats from 
the 700 hp class to the powerful new extra- 
heavy-duty 1700 hp “Grampus,” which has 
joined the fleet offshore. Oil operators can 
count on this modern fleet, with its experienced 
operating crews, to safely and efficiently tow 


anything that floats . anytime, anywhere. 


Call the G & H office nearest you today, and 
let us plan with you to solve your offshore 
towing problems. No obligation, of course. 


IN C. 


GALVESTON CORPUS CHRISTI 


802 U. S. National Bank Building 


6440 
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Suggested as a speculation 


The Unique Profit Story Behind 


OIL WARRANTS 


How You Can Prepare for This Year’s 
Similar Opportunities 


There are large speculative gains to be made in Oil 
Stock warrants — often 4 to 5 times those available in 
ordinary stocks—by investors able to devote a part of their 
funds for this purpose, and frankly recognizing both the 
risks and the exceptional profit possibilities i involved. 

As a typical example, a $1,000 investment in Canadian 
Oil Cos. Common Stock in Sepeaner 1953 would have 
grown to $2,000 by August 1955 — 22 months. In the same 
period, however, $1,000 put into the Company’s Warrants 
increased to $11,000, or more than five times the initial cost. 

This is only one out of a long authentic record of similar cases 
where $1,000 purchases have become worth $8,000, $10,000 and even 
$19,000 in a relatively short time. 


2 STRIKINGLY SIMILAR CHANCES FOR PROFITS IN WARRANTS 


We 've been searching the oil field over for other potential big-gain warrants 
like Canad i in Oil Cos., and have just uncovered two exceptionally promising 
new Canadian warrants. One, a little company with big-name backing, gives 
you 2 special advantages—first, for capital safety a large royalty play with 
a tremendous built-in growth capacity; second, for powerful capital gains a 
wildcatting program with truly electrifying discovery possibilities. The other 
is a smartly-run young LP-Gas Company which is now making “‘seven-league” 


zrowth strides 
& 





The stocks of these two stand-out companies are 
j capable of sharp upward gains, And, if and when 
the stocks do, the two warrants (both priced under ( 
\ $3.20) could prove to be a profitable investment. 


The great gain potentials that we see in these two issues have as yet re- 
mained largely undiscovered by investors. As a result, these warrants now give 
you, we believe, two outstanding ground-floor profit opportunities. Find out 
about these big profit-potential warrants today. Send immediately for this 
new Report on 


“2 CANADIAN OlL WARRANTS WITH BIG PROFIT POTENTIALS” 


You also receive 2 additional new Reports entitled: 


“THE ‘ONE BEST BUY’ IN CANADIAN OIL STOCKS” and 
“27 CANADIAN OIL STOCKS FAVORED BY THE PROFESSIONALS” 


This big 3-way Package Report is yours along with a full 5 weeks’ 
trial subscription to the OIL ST: ATISTICS BULLETIN plus the 
CANADIAN OIL REPORTS for only $5. Return coupon today! 


OIL STATISTICS CO., INC. 


Babson Park 57, Mass. 
Yes — send me at once (1) your new Report “2 CANADIAN OIL WAR- 
RANTS WITH BIG PROFIT POTENTIALS”, (2) your 2 additional new 
Reports “THE ‘ONE-BEST BUY’ IN CANADIAN OIL STOCKS” and 
“27 CANADIAN OIL STOCKS FAVORED BY THE PROFESSIONALS”, 
(3) Your OIL STATISTICS BULLETIN plus the CANADIAN OIL 
REPORTS for a period of 5 weeks. (This offer open to new readers caly.) 
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JULY 


18-20 








Yellowstone-Bighorn Research 
Association, Third Professional 

| Short Course on Uranium Occur. 

rence and Structural Geology, 

Red Lodge, Mont. 











Annual Oil and Gas Institute, 
University of Colorado, Boulder, 








23-26 


26-28 


30-Oct. 
2 





Wyoming Geological Association, g 
Eleventh Annual Field Confer- 
ence, Jackson Lake Lodge, 

Moran, Wyo. 

API Oil Industry Information Com- 
mittee, Conrad Hilton Hotel, 
Chicago. 

Association of Desk and Derrick 
Clubs of North America, Fifth 
Annual Meeting, New Orleans 

| National Petroleum Association, 
Annual Meeting, Traymore 
Hotel, Atlantic City, N. J. 

Annual Membership Meeting, 
Louisiana-Arkansas Division, 
Mid-Continent Oil and Gas 
Association, Roosevelt Hotel, 
New Orleans. 

American Society of Mechanical 
Engineers, Petroleum Mechanica) 
Engineering Conference, Statler- 
Hilton Hotel, Dallas, Texas. 

Rocky Mountain Association of 
Geologists, Fall Field Trip, 
Southeastern Colorado, Denver. 

American Congress on Surveying and 
Mapping and American Society 
of Photogrammetry, Fall Con- 
vention and Co-Exhibit, Shirley- 
Savoy Hotel, Denver. 





OCT. 
2- 3 


14-17 | 


14-20 
18-21 


22-24 


22-26 


23-26 | 


29- 


Nov. 1 


Texas Mid-Continent Oil & Gas 
Association, 37th Annual Meeting, 
Rice Hotel, Houston, Texas. 

American Association of Oil Well 
Drilling Contractors, 16th Annual 
Meeting, Texas Hotel, Fort 
Worth, Texas. 

AIME, Petroleum Branch Fall Meet- 
ing, Biltmore Hotel, Los Angeles. 

Oil Progress Week. 

Permian Basin Oil Show, Ector 
County Coliseum and Fair Park 
area, Odessa, Texas. 

Rocky Mountain Oil & Gas Associa- 
tion, Annual Convention, Cosmo- 
politan Hotel, Denver. 

National Safety Congress and Exposi- 
tion, Conrad Hilton, Congress, 
Morrison and La Salle Hotels, 
Chicago. 

National Association of Corrosion 
Engineers, South Central Region, 
Gunter Hotel, San Antonio, Texas. 


Society of Exploration Geophysicists, 
National Convention, New 


Orleans. 
es 





NOV. 


12-15 
19-20 


25-30 


1957 
| APRIL 


6-11 | Petroleum Equipment Suppliers | 


lace A. 
| Monday, 
Secretary. Dallas-Fort 
| Greater 


| Tulsa, 


e 
New York, first Monday, Hotel Biltmore, Jess 
Hickman, 


E 





(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 


Nomads’ Chapter monthly meeting: rs 
| geles, second Wednesday, Jonathan ¢ ‘lu ph acne” 


American Association of Petroleum 
Geologists, Society of Exploration 
Geophysicists, and Society of 
Economic Paleontologists and 
Mineralogists, Pacific Section, 
Ambassador Hotel, Los Angeles. 

API, 36th Annual Meeting, Conrad 
‘Hilton and Palmer House Hotels, 
Chicago. 

AIME, North Texas Section, Sympo- 
sium on Secondary Recovery, 
Wichita Falls, Texas. 

American Society of Mechanical 
Engineers, Statler Hotel, New 
York. 


LRT PS. 


—_—— 









_Association, , Palm Springs, Cal Calif._ 









Sawdon, Secretary. Houston, 
Ye Old College Inn, Harry E. Estes, 
Worth, first Monday, 
Davis, Secretary. 
Swift, Secretary. 







Dallas Club, Hank 
Hotel Tulsa, Gilbert 










Secretary. 
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CEMENTING DATA 


John W. Mecom Well LL & E = 1, 
Lake Washington Area, 
Plaquemines Parish, South Louisiana: 


casing bottomed at 14,957° was cemented 
00 sacks of neat Unatlo cement 


2. First 100 sacks, of a 200-sack batch of neat 
Unaflo, was circulated into position behind 5 
liner at 16,257°; packer was set and the second 
100 sacks squeezed into formation under 4,000 
psi. Static bottom-hole temperature 272°1 
Mud 15 lbs. per gal funnel viscosity 
seconds. Hydrostatic mud pressure approxi 
mately 13,000 ps 

3. Liner was then squeeved thru perforations 
15.650°-15.6052° with LOO sacks of neat Unafilo 
95 sacks out in formation under maximum 
pump pressure of 4400 psi 

4. Liner was squeezed again thru perforations 
15,250°-15,252" using 100 sacks neat Unaflo: 10 
sacks out in formation under a final pump 
pressure of 5500 psi. Excess cement reversed 


out of we \ jobs were successtul 


Cementing below 16,000 ft. with UNAFLO* 


DESPITE HIGH TEMPERATURE and _ pressure Unaflo 
cement went into place without a hitch on a liner job below 
16,000’ and on three other cementing jobs in this well in 
South Louisiana. 

lo get this same reliable performance on your next well 
with critical temperatures and pressures, specify Unaflo 
Oil-Well Cement. Because Unaflo gives you both high 
initial fluidity and sustained fluidity, it pumps easily and 
stays pumpable, yet hardens to form strong, durably bonded 
cement that is sulphate-resistant. 

Unaflo complies with API STD 10A Specifications for 
oil-well cement, regular type classes D and E. Write for 
typical data tables on Unaflo’s down-the-well performance, 
and facts on our other cements. 


OFFICES: Albany « Birmingham + Boston « ¢ 


icago * Dayton « Kansas City « Milwaukee * Minneapolis « New York « Philadelphia « Pittsburgh « St 


UNIVERSAL ATLAS CEMENT COMPANY 


UNITED STATES STEEI (0s) CORPORATION SUBSIDIARY 


100 PARK AVENUE, NEW YORK 17, N. ¥. 


*“LJNAFLO” is the registered trade-mark of the retarded oil-well cement 
manufactured by Universal Atlas Cement Company. 


PERFORMANCE -PROVED 


U-143 


RETARDED OIL-WELL CEMENT 


Louis * Waco 


——————— 





United States Steel Hour—Televised on alternate Wednesdays—See your local newspaper for time and 
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_. . Excessive supplies of petroleum in the form of crude 
oil or products, or both, are threatened. The threat is 
indicated by scheduled increases in both domestic 
crude production and imports of crude. While supplies 
will be increased, demand for oils will continue season- 
ally low for the next several months. 

. 

... This present threat of surplus petroleum is the re- 
sult of huge world oil producing ability. Pent-up pro- 
duction in the Middle East, Canada, Venezuela, and 
the U. S. is seeking a market. Imports into the UV. S. 
are large and increasing. Domestic crude production 
has been curtailed drastically in an effort to avoid sur- 
plus supplies. But imports have increased, making the 
threat of surpluses ever-present, in spite of lower do- 
mestic production, 

. 
.. The Texas Railroad Commission at mid-June 
ordered an increase of 70,973 barrels daily in the 
Texas allowable crude production for July. The order 
was issued in the face of recommendations by most 
major crude purchasers that quotas be further reduced. 
There had already been four successive months of 
decreasing allowables. Based on 16 producing days in 
July, the new average allowable per calendar day was 
3,322,043 barrels daily. 

_ @ 

. . Olin Culberson, member of the Texas Railroad 
Commission, declared that the time had come to stop 
reducing Texas oil production “while at the same time 
witnessing increasing imports and increased allowables 
by other states.” Crude imports have reached a new 
high of about 1,120,000 barrels daily, he said. Addi- 
tional increases in imports are certain, he added, “if 
we again reduce the allowable production for July .. . 
There is a point beyond which this commission cannot 
go in reducing the allowables for the state without 
seriously crippling a great many producers. That 
point has been reached.” 

* 
- » Reports of importing companies to the Texas Rail- 
road Commission indicated that they brought into the 
U. S. 1,187,048 barrels daily of crude oil and products 
in May. Forecasts call for total imports averaging 
1,287,809 barrels daily in June; 1,233,301 daily in 
July; 1,194,266 daily in August; 1,216,601 daily in 
September; and 1,290,940 daily in October. Those esti- 
mates were 12,575 to 42,768 barrels a day higher than 
the forecasts offered a month previously. 

. 
- » The market for domestic crude will average 6,925,- 
000 barrels daily for June-July-August, forecasts the 

Independent Petroleum Association of America. This 

would be 350,000 barrels a day or 5 percent below the 

March level. Total domestic and export demand for 
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petroleum will be down seasonally to 8,600,000 barrels 
daily. Imports of crude oil alone (excluding product 
imports) are scheduled at a record high of 1,035,000 
barrels daily for the three months, That would include 
180,000 barrels daily of West Coast receipts and 855,- 
000 daily east of the Rockies. It would be 252,000 
barrels daily or 32 percent over the same months of 
1955 and a sharp increase in the ratio to domestic 
production. Estimating June crude production at 
7,100,000 barrels daily, IPAA figures July and August 
market for domestic crude at 6,840,000 barrels daily. 
* 


. . A federal biennial Census of Production and Dis- 


tribution would be started in 1957 under a proposal 
of the Associated Business Publications. It would pro- 
vide current statistics every two years. The present 
Census of Business is scheduled every five or six years, 
and is slow in coming out. Latest complete data reflect 
conditions of eight years ago. 

© 


. . Western Canada is one of the most promising areas 


today for the discovery of petroleum. Present produc- 
tion of 485,000 barrels daily from Canadian fields will 
some day appear very small, it is predicted. With rapid 
development of pipe lines and refineries, it is expected 
to be only a few years until the full productive capacity 
of Western Canada is unleashed. Western Canadian 
oil reserves are estimated around 3 billion barrels. The 
Pembina field of Alberta is credited with about 1 
billion barrels, 
. 


. . Heating oil demand is being further expanded. It 


is forecast that 700,000 new users of oil heating units 


will be added during 1956. 
e 


. . Oil production from water-flood operations in the 


U. S. has increased during the past four years from 
220,000 barrels daily to 356,000 barrels per day. It 
will reach a peak of 2,055,000 barrels daily in 1980. 
This estimate is based on a predicted curve for the 
future, considering the past history of water-flood 
production. Total U. S. water-flood production of 3242 
billion barrels from all water-flood operations is pre- 
dicted. Most of this future water-flood oil will come 
from Texas, Louisiana, California, Illinois and Okla- 
homa. For more about the oil available for recovery 


by fluid injection see the article on Page 46. 
* 


. . Sulfur price cutting confronts U. S. oil operators 


interested in sulfur. Prices have been cut by Mexican 
and U. S. producers, since extension of the Frasch 
mining process to Mexico. In 1954 Mexico produced 
86,000 tons of sulfur, the U. S., 6 million. Mexico 
boosted output to 516,000 tons in 1955; will produce 
944,000 in 1956; 1,310,000 in 1957; 1,605,000 in 1958. 
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One 10-gallon drum of Freflo diluted with oil makes 1000 gallons of treating fluid... average treatment: about 20 gallons of Freflo in 40-48 barrels of oil 


UNLOCKS WATER BLOCKS 


FREFLO*, a new Dowell product, could 
well be the answer when you face 
production problems that indicate the 
possible presence of a water block. 


lor example, problems like: (1) No 
production after completion, although 
a good show was obtained when the 
well was drilled in. (2) Loss of pro- 
duction after re-working. (3) Loss of 
production after prolonged shut-in. 


(4) An abnormal production decline. 


I*reflo eliminates water blocks by re- 
ducing the water’s surface tension 
and lowering the interfacial tension 
between water and oil. Freflo also 
helps to dissolve asphalt or paraffin 
deposits. 


I‘reflo is easy to use—requires no 
special well equipment or prepara- 
tion. Just mix Freflo with diesel oil 


or fresh, high-gravity crude, then 
pump it into the formation. Or, if you 
wish, Dowell will do the job for you. 


Ask for Freflo in 10-gallon steel 
drums at any of the 165 Dowell of- 
fices in the United States and Can- 
ada; in Venezuela, contact United 
Oilwell Service. Or write Dowell 
Incorporated, Tulsa 1, Oklahoma, 
Department G-13. 


*Trademark of Dowell Incorporated. 


services for the oil industry 





A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





d. 












“Those who know us best 
like us best,” so— 





EDITORIAL PAGE 


Let the Public Know! 


The public “thinks we are a bunch of rich, over- 
bearing braggarts with a tax gimmick.” 

These acid words were spoken by a man who should 
know—Jake L. Hamon, chairman of the American 
Petroleum Institute. That such a thought should even 
enter an oil leader’s mind, let alone be printed, forms 
the basis for one of the most glaring paradoxes on the 
American scene. 


The public can hardly deny that it took more— 
much more than braggarts with a tax gimmick to play 
a principal role in winning two world wars—to lift 
this country from mediocrity to unquestioned world 
leadership—to make American’s transportation sys- 
tem, farm productivity, heating methods and produc- 
tion lines the finest in the world. 

The public can hardly deny that—within an aver- 
age life span—men with sheer guts and a willingness 
to lose everything they owned, transformed oil into a 
$40 billion industry, second only to agriculture. 


Nor can anyone deny that in 1955 the oil industry: 

® Was composed mostly of small companies com- 
peting sharply with each other. 

®@ Paid more federal taxes than any other industry 
nearly $5.5 billion, excluding employe income 
taxes). 

® Averaged less than 10 percent on investment and 
less than 4 percent net profit, almost exactly the 
same as for industry as a whole. 

® Paid the second highest wages and salaries in the 
nation. 

© Offered employe benefits excelled by few—if 
any—other industries. 

® Had one of the lowest labor turnover records of 
any industry. 


Had fewer strikes than most industries. 


lopped most industries in contributions to sci- 
ence, technology and education. 


Yet at the same time the price of oil and its products 
has ine reased so slightly as to be almost indiscernible 
compared with other commodities. 

lhe public cannot deny any of these true facts—nor 
can they confirm them. Why? 

Because the public doesn’t know! 

Ihe public doesn’t know because the oil industry 
expends too much of its public relations effort either 


1° 5 ‘ ° ye ° 7 j 
talking to itself or hiding behind a cloak of righteous 
conservatism. 
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The millions of words passed from oil leaders and 
trade publications to other oil‘ men expounding the 
need for public relations—the risks oil men take—how 
outstanding the industry is, creates not one ounce of 
public understanding or good will for the industry. 


The oil industry’s conservative “open the door a 
peek” attitude toward the press, i.e., releases telling 
about a new wildcat being drilled in some county to 
attempt to test some formation and that the project is 
contracted for so many feet in depth, without the slight- 
est mention of estimated cost—expansion releases de- 
scribing new construction in “square feet” with no 
mention of estimated cost. Such actions of intentional 
omission does not create better understanding of the 
industry. 


No wonder the newspapers and critics yell “propa- 
ganda!” when oil attempts to explain its side in a crisis. 
No wonder the public eats up sensational news stories 
about the antics of a minute few addle-brained “Johnny 
come lately” millionaires who plague the industry. No 
wonder the public thinks of oil in terms of these few 
“bragegarts.” 

. 


These are big reasons why the oil industry, although 
it has done as much or inore than any other industry 
for the American public, can find so few friends when 
the chips are down. This is the glaring paradox. 


This absurd situation can be changed with but little 
effort. In fact, some—too few—oil companies have 
already pulled their heads out of the sands of con- 
servatism. 

An excellent example is Tidewater Oil’s policy of 
showing the budgeted price for wildcats when they 
are announced to the press. Another is Imperial Oil’s 
audio-visual program which gives the true facts about 
the company—and the industry—to each employe. 


As Imperial demonstrates, publicity alone will not 
create public favor. Every employe in the industry 
must be an informed ambassador of good will. 

These are examples that might well be followed by 
the entire industry. But these are not enough, many 
new examples must be created. Opening all doors to 
the public and telling oil’s story to people outside the 
industry ranks would be good places to start. 


Those who know us best will like us best. 


The oil industry has a great story to tell. Let’s tell it 
to the public—to employes—to dealers—to every indi- 
vidual who will listen. 
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A World Oil 


Pemex Director General Antonio J. Bermudez (center) relaxes in the Shamrock Hilton Hotel, 
Houston, with Alfonso Barnetche (left), manager of Pemex’s exploitation department, and Jose 
Aleman, purchasing agent, during personal interview with WORLD OIL. 
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ANTONIO J. BERMUDEZ 
Director General 
Petroleos Mexicanos 


Mexico, D. F. 


Mexico Steps Up Booming Oil Activity 


Important developments include increased discovery rate, major new field, 
plans for boosting drilling activity, and greater production. 


By DON E. LAMBERT 
Wortp On. Staff 


Mexico’s oil industry is booming. 


It is indicated that 1956 will be one 


of the most successful in years. 


During the first six months of 1956, 
Petroleos Mexicanos (Mexico’s gov- 


ernment oil company has: 


fields, two 
more than were discovered in all of 
1955—the most promising discovery 
showing initial production of 2520 


barrels a day, 
® Drilled 181 wells 


were producers. 


®@ Discovered 17 new 


110 of which 


@ Put 124 drilling and workove: 


40 « Current Outlook Section 


rigs in operation—and expects to have 
34 more in the field by December. 


@ Just completed a 15,000 barrels 
a day refinery and has cat crackers 
under construction at three existing 
refineries. 


®@ Increased production to 237,000 
barrels a day—and daily refining ca- 
pacity to 325,000 barrels. 


These statistics are part of the first 
comprehensive report on Mexico’s 
fast-growing oil industry to be made 
in 1956. The report was given to 
Wokrvp Olt in an interview with Sen- 
ator Antonio J. Bermudez, Director 
General of Pemex. 

The following interview contains 
}ermudez’ complete report: 


Q Have you found any major fields 
in recent months? 


A Yes. On June 17 we completed 
a well in the San Andres field 50 kilo- 
meters (about 31 miles) southeast of 
Poza Rica. Initial production was 
2520 barrels of 20.6 gravity crude a 
day through a 15 millimeter choke, 
from Checontepec sands, Lower 
‘Eocene age. This is the most produc- 
tive well to be completed in 1956— 
and it is not a part of the new Golden 
Lane fields. We have every reason to 
believe this is a new major field. How- 
ever, we will soon have four more rigs 
in the field and they should tell the 
complete story. 


Q At what depth are you getting 
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Where Mexico’s New Fields Are Located 






























FIELD 

| Mesa Cerrada....... 
} Bd oarnéricsecce 
PE, 66662000 
Temapache......... 
PK o.9-56500066 
Boca De Lima....... 
a 
Loma Del Pozo...... 
Guillermo Prieto.... 
Gutierrez Zamora... 


é — ’ 4 . —— AZUCEFP.......000050. 


ee 








| Area 
North 


| 


South 
North 
North 
North 
North 
North 
North 
Northeast 
North 
North 
North 
North 
Northeast 
Northeast 
North 
Central 


| 


New Fields Discovered in Mexico During 1956 
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production from the new discovery? 


A From 9350 feet. However, that 
is a story in itself. During the drilling 
operations we passed through 650 feet 
of impregnated sands. Immediately 
below the sands we drilled into 200 
feet of limestone—some of it highly 
porous—some impregnated with oil. 
While still in the upper section of the 
sands at 9100 feet, 
tured. It wasn’t able to withstand the 
pressure of the oil which measured 


7400 pounds. We 
pound N-80 casing which is supposed 


the casing rup- 


wwe wai 9. 
were using 24- 


to stand 6000 pounds of pressure. 


We still don’t know how thick the 
limestone layer is—but significantly, 
there was no trace of water in the 200 


feet we drilled. 


Q What other discoveries have you 
made in 1956? 

A As of June 10, we had drilled 181 
wells with 110 producers, including 17 


new fields (see accompanying map 


Q What was your discovery record 
in 1955? 


A During all of last year we 
brought in only 15 new fields. We 


IYOQ 


drilled 330 wells, 228 of which were 


producers, 


Q How many ri 


in operation? 


s does Pemex have 


A At present we have 90 rigs and 
34 workover rigs actually drilling. 
However, by the end of the year we 
will have 158 rigs, compared with 120 
in December of 1955, Orders for 20 
new drilling rigs and 14 workover rigs 
have already been placed. Some are 
being erected—some are in Mexico 
and some 
United 


on the way to the fields 
are being shipped from the 


States. 


Q Doe ,) 


MOT’ rigs: 


Pemex plan purchase 


, 


A Yes. 


this year, 


During the last quarter of 

Pemex will be ready to 
place another order for 20 more U. S. 
drilling rigs and perhaps some work- 


Over rigs 


Q W he reé dose § Py mex Ge t its oil 
field « quipme nt? 


A Mexico uses nothing but Ameri- 
can equipment, supplies and technol- 
ogy. We 
great extent to the fact that we follow 


attribute our success to a 
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the American school of oil technology. 
We try to stay up to date and copy 
every new development in the indus- 
try. 


Q What is the current production 
total in the new Golden Lane fields? 


A Discovery of five fields in the 
new Golden Lane area this year 
boosted production considerably. 
These new Golden Lane fields were 
averaging about 75,000 barrels a day 
as of June 1. 


Q Has oil consumption increased in 
Mexico during the past five years? 


A Demand has increased slightly 
faster than in the U. S.—from 7! to 
10 percent increase in consumption of 
light products every year since 1951. 
On the other hand we have had 
hardly any increase in demand for 
residual products during the past five 
years. 

As our 
about the fastest growing country in 


record shows, Mexico is 
the world. I feel quite safe in saying 
that consumption during the next 
five years is expected to keep pace 
with the past five years and it possibly 
will show a greater increase. 


@ Will Mexico’s produc tion and re- 
fining capacity be able to keep up with 
this rapid increase in demand? 


A Our production and refining ca- 
pacity will definitely be able to keep 
up with demand. Current expansion 
programs call for enough crude pro- 
duction and refining capacity to take 
care of all future needs of Mexican 
consumption and to have sizeable sur- 
plus left for export purposes. 

At present, our goal for production 
is 500,000 barrels a day—our current 
daily average is about 270,000 barrels 
We are trying our best to achieve this 
It would not 
but it 
It is now a matter of 


goal as soon as possible. 
be right to try and set a date, 
won't be long. 
more rigs and more drilling of wells. 


Q In working toward your goal, 
will you adhere to conservation prac- 


tices? 


A That is one point I want to make 
very clear. We stick rigidly to con- 
servation practices and we use maxi- 
mum depletion rate principles in pro- 
ducing our wells. 


Q What are your plans for increas- 
ing refinery capacity? 








A Even though our current refip. 
ing capacity is about 325,000 barrek 
we admit that we don’t hay 
adequate installations to get all the 
yield from our crudes. We are now 
exerting considerable effort toward 
building new cat crackers. 


a day, 


We have just completed a new refin, 
ery at Minatitlan with 15,000 barrek 
a day capacity. Under construction 
are two 25,000-barrel cat crackers— 
one at the Mexico City refinery 
and the other at our Madero refin 
ery. Scheduled for completion in 195) 
is a 15,000 barrels a day cat cracker 


at the Salamanca refinery. 


We are building a new lubricating 
oil plant at Minatitlan to replace the 
old one which was dismantled—and 
also to assist in meeting the increased 
demand for lube oils. 


Q How much oil does Mexico ex- 
port? 


A We are exporting an average of 
80,000 barrels a day, the majority of 
which is being shipped to the U. S$. 


Q How are your efforts progressing 
to find production on Mexico's west 


coast? 


drilled nine wells 
We have 
had only small showings of gas with 


A We have 
Lower California to date. 
no commercial value so far. Even s0, 
ve have two seismic crews doing geo- 
physical work to assist us in the next 
location. It is our intention to continue 
exploration drilling until we find oil 


on the west coast. 


Q What is the extent of your ex 
ploration activity? 


A There are 35 seismic and gravity 
meter crews, plus 12 surface geology 
crews operé ating in: various parts of 
Mexico at present. 


Q Is your natural gas activity keep- 
ing pace with oil? 


A Definitely. We are finding size- 


‘able amounts of natural gas in north- 


east Mexico which are adding consid- 
er ably to our pros luction and reserves. 
We are also finding large quantities 
of natural gas in the State ol f Tabasco 
in southeast Mexico, In short, we are 
increasing our reserves and produc- 
tion of natural gas to a point where 
they are reaching a ant figures. 


The End. 


WORLD OIL « July, 1956 








Usin 
docu 


to 


of 


lar 


( 
try’ 
acti 
Ref 
plet 
pro 
of | 
pro 
lan 
Rho 
will 

E 
Wil 
Cor 
dea 
afte 
tors 
liqu 

T 
rep 
the 
no 
amc 








Treks 
have 


now 
vard 








Using assembly line methods, teams of company officials and clerks processed thousands of legal 
documents in preparation for final settlement of The Atlantic Refining Company's record-breaking 
purchase of oil and gas properties from Houston Oil Company of Texas. 


Big Deal! 


® Hundreds of employes worked five months 
to help close The Atlantic Refining Company’s purchase 
of Houston Oil Company of Texas. 


® $200 million transaction ranks as one of the 
largest and most complex in the history of oil industry. 


ONE OF THE American oil indus- 
try’s biggest and most complex trans- 
actions was closed when The Atlantic 
Refining Company recently com- 
pleted acquisition of the oil and gas 
properties of Houston Oil Company 
of Texas. The producing and non- 
producing properties bought by At- 
lantic involved an area larger than 
Rhode Island. For them Houston Oil 
will net almost $200 million. 

Final papers were signed June 6 at 
Wilmington, Del offices of the 
Company. The 
deal was closed exactly five months 


., In 
Corporation Trust 
alter first announcement that direc- 
tors of Houston Oil had voted to 
liquidate that company. 

lhe briet closing was attended by 
representatives of all participants in 
the complicated transaction. It gave 
no indication of the prodigious 


an —_ ae ; 
lount of negotiation. planning, and 
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ELEVENTH HOUR. Surrounded by some of the 
2 million pages of legal documents, Henderson 
Supplee, Jr. (left), president of The Atlantic 
Refining Company, watches Harold Decker, 
Houston Oil president, sign a closing paper. 


legal paper work that was previously 
required, extending into 10 states. 

After January 6 about 25,000 
copies of deeds and other legal docu- 
ments connected with the transac- 
tion, containing around 2 million 
pages, were prepared, printed, and 
processed by several hundred execu- 
tives, lawyers, notaries, witnesses, and 
clerks. Transfers of title to more than 
6000 separate properties were re- 
corded 155 counties in 10 
states. 

If all of the documents involved in 
the transaction were stacked in a sin- 
gle pile, it would be almost as high 
as the Washington Monument. If the 
separate pages of these documents 
were laid end-to-end, they would 
stretch in an unbroken ribbon of 
paper from Philadelphia to Cleve- 
land, Ohio. 

Under terms of the transaction, 
Atlantic paid to Houston Oil $73.5 
million outright. An additional $125 
million was paid by a group of in- 
vestors, of which New York’s Chase 
Manhattan Bank is the principal par- 
ticipant, under a _ production pay- 
ment plan. This plan, which is not a 
financial obligation of Atlantic, stipu- 
lates that 85 percent of the oil and 
gas produced from the acquired 
properties now producing will be 
used to satisfy the production pay- 
ments. It is estimated that the pro- 
duction payments will be completed 
in about 10 years, at which time all 
of the production will accrue to At- 
lantic. Meanwhile, any production 
developed by Atlantic on those ac- 
quired properties which are now un- 
developed will not be subject to pro- 
duction payments. 

The remaining 15 percent of 
present oil and gas production will 
be used by Atlantic to finance the 
operation of the producing proper- 
ties. Atlantic has expanded its pro- 
duction organization in the South- 
west so that its operation of the 
acquired properties could begin im- 
mediately. A majority of Houston 
Oil’s personnel has joined Atlantic’s 
organization on a permanent basis. 

Completing its liquidation June 6, 
Houston Oil’s holdings in East ‘Texas 
Pulp and Paper Company were sold 
to Time, Incorporated, which already 
had a half interest. Houston Oil’s 
timber owning subsidiary, Southwest- 
ern Settlement and Development 
Corporation, was sold to the East 
Texas Pulp & Paper Company. The 

Continued on Page 50 
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U. S. Firms Have More Foreign 
Than Domestic Oil Reserves 








Domestic and foreign oil reserves of 
37 U. S. companies exceed 84 billion 
barrels. Total oil reserves of all com- 
panies within U. S. amount to approxi- 
mately 35 billion barrels. Five U. S. 
“international” companies have 65 bil- 
lion barrels of reserves, or 77 percent 


of the 84 billion held by 37 companies. 

Combined natural gas reserves of 
37 companies amount to almost 140 
trillion cubic feet. These are mainly in 
the U. S. They are equivalent to 62 
percent of total U. S. gas reserves of 
almost 224 trillion cubic feet. 








FOREIGN FIELDS account for more 
than one-half the total petroleum re- 
serves held by U. S. oil companies. 

This is attested in the table here- 
with, presenting estimates of domestic 
and foreign oil and gas reserves of 40 
U. S. companies. The table is from 
the May 17, 1956, Oil Industry Sur- 
vey of Standard & Poor’s Corpora- 
tion, 345 Hudson Street, New York 
14.N. Y. 

Total domestic and foreign oil re- 
serves of 37 U. S. companies, accord- 
ing to the table. are over 84 billion 
barrels. All liquid hydrocarbon re- 
serves in the U. S., for all companies, 
are only about 35 billion barrels. 

Chree of the 40 companies in the 
table are subsidiaries of Standard Oil 
Company (New Jersey), and the total 
of 84 
cludes the 


billion barrels of reserves in- 
parent company but ex- 
cludes the subsidiaries. 

Of the 84 billion barrels of reserves 
held by 37 U. S. companies, 65 bil- 
barrels or 77 


lion percent are ac- 


counted for by five “international” 
companies. Standard Oil Company 
New Jersey) is shown as having 20.5 
billion barrels, Gulf Oil Corporation 
15.8 billion, The Texas Company 10.8 
billion, Standard Oil Company of 
California 9.5 billion, and Socony 
Mobil Oil Company 8.4 billion. 
Another company shown as hold- 
ing large foreign reserves is Getty Oil 
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Company, formerly named Pacific 
Western Oil Cofporation. In the 
table herewith. Getty Oil is credited 
with a little over 5 billion barrels of 
reserves. However, this figure appears 
much less conservative than estimates 
shown for some other companies. Ac- 
cording to a footnote to the table, this 
figure is “based on an unofficial esti- 
mate of probable crude reserves in 
the Neutral Zone concession (between 
Kuwait and Saudi Arabia), plus 
small reserves in the U. S.” Getty Oil 
has a one half undivided interest in 
the Neutral Zone development area, 
which in early 1956 was producing 
about 30,000 barrels daily. In the 
report of which the table is a part, 
it is stated that “Proven reserves in 
the Neutral Zone are put at around 
600 million barrels gross. But prob- 
able 
unofficially thought to be as much as 
3 billion barrels to Getty Oil Com- 
pany’s interest.” A footnote to the 
table explains that “Reserves of vari- 


reserves in the concession are 


ous Companies are not entirely com- 
parable, as methods and degree of 
conservatism vary.” It appears to 
Wor tp Ot, on the basis of the above 
facts, that a figure of 300 million 
barrels for Getty Oil’s Middle East 
reserves might be more closely com- 
parable with the generally conserva- 
data Middle 


East operators. 


tive shown for other 


Four other companies have reserves 
of 1 billion barrels or more each and 
together they have almost 6 billion 
barrels. They are: Standard Oil Com. 
pany (Indiana) 2.1 billion barrels, 
Phillips Petroleum Company 1.5 bil- 
lion, Shell Oil Company 1% billion 
and Cities Service Company 1 billion. 

The above 10 companies together 
have 76 billion barrels of oil reserves 
or 90.5 percent of the 84 billion 
barrels held by the 37 companies. 
The remaining 8 billion barrels are 
held by 27 companies that have less 
than 1 billion barrels of reserves each. 

Among the 27 companies with re- 
serves under 1 billion barrels each, 
there are eight having 1% to | billion 
barrels each and_ together holding 
nearly 51% billion barrels. They are: 
Continental Oil Company 900 mil- 
lion barrels, Sun Oil Company 752 
million, Amerada Petroleum Corpo- 
ration 750 million, Sinclair Oil Cor- 
poration 712 million, Ohio Oil Com- 
pany 665 million, Tide Water Oil 
Company 575 million, Fhe Pure Oil 
Company 520 million, The Atlantic 
Refining Company 515 million. 

Nine companies are listed as hav- 
ing from 100 million to 500 million 
barrels of reserves each, They are: 
Union Oil Company of California 
498 million, Superior Oil Company 
of California 400 million, Sunray 
Mid-Continent Oil Company 36 
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million, Skelly Oil Company 351 mil- 
lion, Seaboard Oil Company 210 
million, Honolulu Oil Corporation 
900 million, Texas Gulf Producing 
Company 150 million, Texas Pacific 
Coal & Oil Company 125 million. 
Hancock Oil Company 120 million. 
The table also includes 10 com- 
panies with reserves of less than 10C 
million barrels each. They are: Ply- 
mouth Oil Company 90 million bar- 
rels, Argo Oil Corporation 90 million, 
Shamrock Oil & Gas Company 70 
million, Monterey Oil Company 69 
million, Southern Production Com- 
pany 62 million, Chicago Corporation 
56 million, Anderson-Pritchard Oil 
Corporation 54 million, Republic 
Natural Gas Company 40 million, 
Kerr-McGee Oil 17 million, and 
Panhandle Oil Company 15 million. 


Gas Reserves. Natural gas reserves 
of the different companies are shown 
in the table herewith, along with oil 
reserves. The combined gas reserves 
of 37 companies are 139.7 trillion 
cubic feet. These reserves are princi- 
pally in the U. S. They constitute 62 
percent of all U. S. gas reserves of 
223.7 trillion cubic feet. Tied in first 
place among the owners of gas re- 
serves are Standard Oil Company 
New Jersey) and Phillips Petroleum 
Company, with reserves of 20 trillion 
cubic feet each. Jersey’s subsidiary, 
Humble Oil & Refining Company, 
has 18 trillion feet. Tied, also, for 
third and fourth place, are Standard 
Oil Company (Indiana) and The 
Texas Company, with gas reserves of 
11.5 trillon cubic feet each. Almost 
tied for fifth, sixth. and seventh 
place, are: Socony Mobil Oil Com- 
pany 8.4 trillion, Gulf Oil Corpora- 
tion 8.2 trillion, and Cities Service 
Company 8 trillion. Ranking No, 8 is 
Shell Oil Company with 5.5 trillion 
leet. Standard Oil Company of Cali- 
fornia is No. 9 with 4 trillion. Tied 
lor No. 10 and No. 11 positions are 
Pure Oil Company and Sun Oil 
Company, with reserves of 3.7 trillion 
leet each. All other companies listed 
have less than 3 trillion cubic feet 
each. 


Value of Reserves. Both the gas 
and oil reserves of each company are 
evaluated in the table herewith. The 
value of gas reserves is computed at 


$0.05 per thousand cubic feet. The 
value 


$1 


of oil reserves is computed at 
per barrel for Western Hemi- 
Continued on Page 50 
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Computed Values of Gas and Oil Reserves Vary for Different Companies 
(Source: Standard & Poor's Corp’s. Oil Industry Survey, May 17, 1956) 

















































































































Gas Reserves Oil Reserves 
—- ————-_| Total 
*Com- tCom- | Com- 
puted puted | puted 
Est. Value Est. Value | Value 
Nat. Gas Oil Oil Per 
Gas Re- Re- Re- Share | Approx. 
Res. serves serves serves | Gas & | Price 
(Trillion Per (Million Per Oil of 
Issues— Cu. Ft.) | Share Bbls.) Share Res. | Shares 
Amerada Petroleum Corp.. 2.5 $20 750 $119 $139 114 
Anderson-Prichard....... 1,2 6 154.4 34 40 36 
MIgO OW COED... o.oo ees 3.2 4 290 45 49 36 
Atlantic Refining Co...... 32.65 15 3515 58 73 44 
Chicago Corporation...... 41.52 19 456 14 33 26 
Cities Service Co......... 58.0 40 1,000 100 140 69 
Continental Oil Co...... 2.8 14 900 92 106 124 
Creole Petroleum Corp... n.e. 5,000 63 63 91 
Getty Oil Company...... 03 215,028 232 232 50 
Gulf Oil Corporation. 68.2 15 | 15,800 | 204 219 127 
Hancock Oil Company... 1 2 120 37 39 39 
Honolulu Oil Corp........ 4 5 200 53 58 67 
Humble Oil & Refg. Co....] 18.0 25 3,000 83 108 124 
International Pet. Corp... . n.e. 7335.4 23 23 38 
Kerr- McGee Oil Ind., Inc.. 80.8 22 817 10 32 50 
Monterey Oil nt acta : 90.05 2 %69 43 45 35 
Ohio Oil Company.. 102.11 8 10665.5 51 59 43 
Panhandle Oil C ompanv. 1.05 2 115 9 2211 14 
Phillips Petroleum Co 1120.0 58 111,500 88 146 104 
Plymouth Oil Company... 1.5 31 90 37 68 37 
Pure Oil Company.. 3.7 22 520 61 83 50 
Republic } Natural Gas Co.. 2.5 42 40 13 55 28 
Seaboard Oil Company.. re § 9 210 57 66 62 
Shamrock Oil & Gas Co. 1.7 37 70 30 67 54 
Shell Oil Company. ni §.5 10 121,250 46 56 85 
Sinclair Oil Corp.......... 131 9 6 13712 50 56 71 
Skelly Oil Company. Rea aaad 142.3 20 4351 62 82 66 
Socony Mobil Oil .. 158.4 12 158,420 100 112 79 
Southern Production Co...] 161.166 34 1662 36 70 43 
Standard Oil Co. of C alif. 4.0 3 179,500 56 59 57 
Standard Oil Co. (Ind. ie 1811.5 18 182,097 65 83 62 
Standard Oil Co. (N. — s 20.0 5 1920,520 63 68 60 
Sun Oil C ompany. 203.7 18 20752 75 93 78 
Sunray Mid- Continent . 1.9 6 369 22 28 27 
Superior Oil ta 2.8 350 400 950 1,300 1,085 
Texas C ompany. 11.5 10 10,800 87 97 67 
Texas Gulf Producing Co.. 4 5 150 41 46 46 
Texas Pacific Coal 1& Oil. 5 7 125 35 42 39 
Tide Wate ater Oil Cc ompany 2.5 10 575 46 56 45 
Union Oil Co. of Calif. 1.9 13 498 68 81 61 
20 Tots al: 37 Companies. 139.676 84,290.9 


























 Meees Reserves of various companies are not entirely comparable 1 as methods and 


degree of conservatism vary. 


*Computed at $0.05 per M Cubic feet. + Computed at 


$1 per barrel for Western Hemisphere crude and $0.25 per barrel for Eastern Hemisphere 
Jan. 1, 1956. #? Official estimate 1954. 
5 Excludes gas purchased under long 
1955; includes 4.2 


crude. ' Official estimate 


Dec. 31, 1955. 4 Official estimate Jan. 1, 1955. 
term contracts. °® Official estimate October 31, 


U.S.: also 13.8 billion barrels crude in Kuwait, 
ate Jan. 1, 1953. 8 Official estimate April 1, 1955. ® Official 


Venezuela. 7 Official estin 
estimate August 31, 195! 
12 Official, Jan. 1, 1955. 


offshore; about 6.5 billion 


about 8 billion Eastern Hemisphere. 
allin U.S. '® Official estimate Dec. 31, 


5. '°Official estimate Sept. 
13 Official estimate Jan. 
million barrels, and 178 billion cubic feet gas. 


Eastern Hemisphere. 


30. 
1, 1954, plus American Republics 34 


1955. 


3 Official estimate 


trillion gas outside 


and 690 million barrels in Canada and 


1! Unofficial, 1956. 


14 Engineers’ estimate Jan. 1, 1953. 
15 Official, Dec. 31, 1954; includes about 1.92 billion gross U.S. with only a minor part of 


16 Official. 


Western Hemisphere and 11.04 billion Eastern Hemisphere. 
Oil, Imperial Oil, ager Petroleum) approximates $60 
, practically all U.S. ?! Based on un- 
official estimate of probable crude reserves in Pato! Zone concession, plus small reserves 


holdings (Creole, Humble 


per Jersey share. *° Official estimate Dec. 31, 1955 


in U.S., valued around $5 


600, 000. shares to American Petrofina. 
pany’s subsidiaries, Creole, 


) per share. n.e. No estimate attempted. 
23 Includes Standard (N.J.); excludes that Com- 
Humble, International Petroleum Corporation. 


Dec. 31, 


Market 


1954. 17 Including 


18 Official, net reserves, Dec. 23, 1955: practically 
1953; includes 3.26 billion U.S., 6.22 billion other 


value of four major 


22 Before sale of 
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Fluid Injection Expands U. S. Oil Resources 


® Reserves now economically recoverable by fluid injection amount to ]) 


billion barrels. 


© By producing them, the couatry henceforth will obtain from presently 
known fields 40.4% more oil than 29.7 billion barrels recoverable by primary methods, 


By L. J. LOGAN 
Wortp Ot Staff 


WITH 
tion methods, presently known VU, S. 


rHE BENEFIT of fluid injec- 


oil fields henceforth will give up 40.4 
percent more oil than would be re- 


covered by primary methods. 


tion reserves producible under pre- 
vailing economic conditions. 

These estimates have been made 
by the Secondary Recovery and Pres- 


sure Maintenance Committee of the 


combined primary and fluid injection 
reserves of 41.649,000,000 barrels jn. 
dicates that the presently known off 
fields of the U. S. probably will pro- 
duce eventually 94,336,000,000 bar. 





Interstate Oil Compact Commission. — yels of oil, That amount would be 
a , ae a wage ; ‘ 
Chairman of the committee is Paul 9397 percent of the estimated 288, 
1). Forrey. The report was presented 523.000.000 barrels of oil originally 
to the Compact Commission at Dallas ; ; . 

« contained in the reservoirs. 
June 2. 
Recovery of 32.7% 
The oil fields of the U. 
duced 52,687,000,000 
January 1, 1956, the report showed. 


Adding to that past production the 


U, S. reserves recoverable by pri- 
mary production and fluid injection 
economic 
conditions +1 .649,000.- 
000 barrels as of January 1, 1956, Of 
29.670,000.000 barrels or 


methods under existing 


amounted to 
“Although this percentage of re 
than that ob 


certain other mineral in- 


Assured. 


S. had pro- 
to tained by 


this total, covery is much less 
71.2 percent represented primary re- 


11,979.000.000 barrels o1 


barrels up 


dustries,”’ said the committee, “‘it rep- 


serves, and 


28.8 percent consisted of fluid injec- resents a great improvement over the 


U. S. Oil Resources January 1, 1956, Include 12.0 Billion Barrels of Economically Recoverable Fluid 
Injection Reserves and 29.7 Billion Barrels of Primary Reserves. 


Source: Secondary Recovery and Pressure Maintenance Committee of Interstate Oil Compact Commission. 
Millions of Barrels 


Pres- 
ently 


Unre- | Gof 


Fluid Pres- 
Injec. ently 
imum Re- Recov- 
Fluid serves, erable 1955 


Proved Pri- 
Oil mary 
Orig. Oil Re- Re- 

oil Total Still in serves serves 

Content Oil Reser- Jan. 1, Jan. 1, Injec- é Re- Oil 

in Prod. to voirs 1956, 1956, | tion serves Pro- 
Reser- Jan. 1, Jan. 1, API 1O0cC Re- Co Cols. duc- 
voirs 1956 1956 Basis Basis serves tions 5+ tion 


3 4 § 6 7 8 (9 10 11 


Max- 
% of 
Re- an. ig. cover- 

serves able 

Pro- Oil 
ducedin]| Condi- Cols. 
1955 tions 


Orig. 
Oil 
| Not 
Recov- 


ae | 





43 69 58 
2,632 93 787 93 
2,120 47 5: 598 60 


1,292 


Nw 
Sw | 
wl 
nou 


_ 
NBs 


1,283 107 q 400 57 
3,811 56 5: 175 11 
1,316 61 § 275 75 
5,163 691 3,000 1,500 
1,005 59 56 265 93 


3,747 | 

1,191 | 

3,263 
856 | 


| 


= 
0 me | 


11,367 998 350 125 


46,200 39,001 2,016 1,500 | 650 2,250 


36,751 
354 
2,097 
10,508 


———— 


1,342 
463 
5,305 


et whe 
bom 


2,633 37 330 1,334 
3,026 6 ‘ 3838 1,040 | 
19,578 3,765 3,255* 4,307 


Arkansas... 
Mississippi 
Louisiana 


1,174 
8 


SSa 


7 
1,938 | 


| 


-~ 


60,339 


Texas 99,850 8,923 14,934* 11,498 4,982 20,588 


North Dakota.. 930 ; 186 | 60 10 | 
New Mexico 6,500 1: De 820 | 1,800 | 92 | 
Colorado... 3,047 3 70! 33 3 600 100 | 
Wyoming 10,100 ] » 1,374 d 975 290 
Montana 2,248 227 300 353 117 29 


56,800 | 10,410 ¥ 3,801* 3,600 | 5291) 
373 66 30 119 80 35 154 


woe | on) eae 





CNRS! S| ARe! CN! Bee) AUN 
INNO 
BH ASS 
Cre OOo 


we 


————at 


42.060 | 74.0 
153 | 41.0 


EEE 


“194,187 | 67.3 
_ 


| 


30,012 


on 


-— 
os 
a nN 


52,687 | 235,836 32,830 11,979 | 41,649 


288,523 





Change fr 


1—1-54 + 16,590 +4,870 +1073 




















+1,067 ; | +3,693 | +452 


Identification of Columns: . 2) 

Estimation of original oil content of reservoirs. 2. Total oil production to Jan. 1, 1956. 3. Total oil in reservoirs Jan. 1, 1956 (Column 1 less Column 
4. Proved reserves from API new release, March 15, 1956. 5. Primary reseives as of January 1, 1956. (Estimate of Interstate Oil Compact ¢ ommission.) 
6. Estimation of maximum recovery obtainable by application of fluid injection methods. (Estimate of Interstate Oil Compact Commission.) ¢. Eine 
of recovery from fluid injection under Economic Conditions Existing as of Jan. 1, 1956. (Estimate of Interstate Oil Compact Commission.) 8. ( mess 
primary and fluid injection reserves (Column 5+7). 9. 1955 oil production. 10. Percent of reserves produced in 1955. (Column 9 as Percent o! Column ©. 
] Itimate production from known fields under Jan. 1, 1956, Economic conditions (Column 2+8). 12. Percent of original oil content to be produced be 
percent of Column 1.) 13. Oil not to be recovered under existing conditions (Column 1 less Column 11.) 14. Percent of origt 
Column 13 as percent of Column 1). 


mately (Column 11 as 

oil content to be unrecovered 
Footnotes: 

* Includes off-shore reserve 


W Tennessee, Utah, and Virginia. 
t From National Stripper Well Survey, January 1, 


t Includes Alabama, Arizona, Florida, Missouri, Nebraska, Nevada, South Dakota, 
1955. ¢ Change from 1953 to 1955 production. 
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52.7 billion barrels already produced. 


29.7 billion barrels primary reserves 


12.0 billion barrels fluid injection reserves. 


20.8 billion barrels fluid injection reserves 
not now economically recoverable. 


173.3 billion barrels unrecoverable by pre- 
sent methods. 





One-Third of Oil Originally in U. S. Reservoirs Will Be Recovered 


Remainder is unrecoverable by present methods, But it offers the industry 
a great challenge. Ways to recover some of it may be found in the future. 















! 
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Reserves of 12.0 billion barrels are now economically 
recoverable by fluid injection. They increase by 40.4% 
the reserves of 29.7 billion barrels producible by primary 
recovery. 


» Die 
: : 





These presently recoverable reserves will add to the 
52.7 billion barrels already produced. Thus 94.4 billion 
barrels, or 32.7% of the 288.5 billion barrels of oil 
originally contained in the reservoirs, will be recovered. 


RECOVERY OF 
32.7% ASSURED 





Of the 288.5 billion barrels originally in place, 194.1 
billion barrels, or 67.3%, are at present unrecoverable. 
This vast amount of oil, locked in the ground, and defying 
extraction, offers the industry a tantalizing challenge. 


. | <a 9 tn al | = | lk oe ae yn 








It would be possible, though not now economically 


ee 





POSSIBLE feasible, to recover an additional 20.8 billion barrels of 
A oil by fluid injection. Such production would boost ultimate 
TO RECOVER recovery to 115.2 billion barrels, or 39.9% of the oil 







originally present. 
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Unrecoverable by present methods are 173.3 billion 
barrels of oil, or 60.1% of the oil originally in the reser- 
voirs. This huge amount is now wholly out of reach. But 
new methods and future economic conditions might make | 
some of it recoverable. 
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recovery that was obtained from oil 
fields only a few decades ago.” 

The improvement in recovery is 
due in large measure to the adoption 
of conservation practices by most of 
the states, according to the commit- 
tee, and to new production tech- 
niques. 

It can be foreseen, the committee 
added, that a greater recovery of the 
nation’s oil resources will be ob- 
tained in the future than has been 
the case in the past. 


Challenge Presented. Nevertheless, 
it is indicated that the vast amount 
of 194,187,000,000 barrels of oil, or 
67.3 percent of the original oil in 
place, will not be recovered under 
presently existing economic condi- 
tions. This huge amount of presently 
unrecoverable oil presents a challeng- 
ing problem, the committee declared. 
It is a challenge, said the report, from 
the standpoint of the tremendous en- 
ergy potential involved, for the se- 
curity of the nation, and because the 
production of oil contributes so much 
to the maintenance of government 
and to the comfort and welfare of the 
people. 

While the committee estimated 
that 11,979,000,000 barrels of oil are 


recoverable by fluid injection under 
present economic conditions, it indi- 
cated that it would be possible to 
recover an additional 20,851,000,000 
barrels by fluid injection. For maxi- 
mum fluid injection reserves were 
estimated at 32,830,000,000 barrels. 


Some Oil Unrecoverable. ‘There 
are well known irreducible minimums 
beyond which oil cannot be extracted 
from its containing reservoirs,” the 
report pointed out, “similar to the 
fact that certain amounts of coal can- 
not be removed from underground 
mines. 

“Thus it would be a reasonable 
guess that there is no known way to 
recover some 58 billion barrels of the 
original content of the nation’s reser- 
voirs. Also, the recovery of large 
quantities of oil that remains may 
not be feasible for geologic reasons 
and certainly will be dependent on 
economic conditions in future years.” 

It is already known, the committee 
said, that almost three times as much 
oil is susceptible to recovery by fluid 
injection (32,830,000,000 barrels) as 
the amount that can be extracted 
profitably by these methods under 
present conditions (11,979,000,000 
barrels). “Although the recovery of 
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much of this oil is certainly problem- 
atical at this time, knowledge of its 
existence is important.” 


Important For Future. The impor- 
tant part that fluid injection will have 
in future oil production in various 
states is very apparent from the table 
herewith. The primary reserves of 
New York and Pennsylvania are con- 
sidered to be negligible. In Illinois oil 
reserves that can be obtained by fluid 
injection are almost four times the 
primary reserves. In Arkansas the 
ratio is even higher. 

“Tt can be seen from the table,” 
stated the committee, “that the re- 
coverable oil reserves of the nation, 
as a result of the development of fluid 
injection methods, are in the range of 
some 42 billion barrels rather than 
around 30 billion barrels, as has been 
estimated by others. This amounts to 
a very significant increase of about 
40 percent.” 


Previous Report. The Secondary 
Recovery and Pressure Maintenance 
Committee submitted its first report 
on the oil resources of the U. S. at the 
1955 mid-year meeting of the Com- 
pact. That report was based on con- 
ditions as they existed at the begin- 
ning of 1954. That was probably the 
first attempt that had ever been made 
to determine the amount of oil that 
existed originally in the underground 
reservoirs of the fields of the U. S. 
and to estimate on a national basis 
the amount of additional oil that 
could be obtained by application of 
fluid injection methods, 

As in the initial report, the pres- 
ently estimated primary reserves are 
slightly smaller than the estimation 
by the American Petroleum Institute. 
However, if the Compact Commit- 
tee’s primary reserves are added to its 
economically recoverable fluid injec- 
tion reserves, the sum is considerably 
greater than the API proved reserves. 
The fact that the findings of the two 
committees are not in agreement is 
not surprising. The Compact Com- 
mittee takes the optimistic view that 
results in hundreds of fluid injection 
operations are sufficiently depend- 
able to be used as a criterion for 
estimation of possiblé additional re- 
covery. There are fluid injection op- 
erations in almost all oil producing 
states, and some of the fields involved 
afford historical records of 35 years 
of continuous operation. 


Sources Well Qualified. Most of 


the persons who contributed to the 
Compact Commission survey were 
selected by the governors of the oil 
producing states as being well quali- 
fied authorities. They include geolo- 
gists and engineers connected with 
the state geological surveys and oil 
and gas conservation commissions, 
boards, or agencies, 

Many of the state committees and 
geological surveys believe that their 
respective primary reserves are higher 
than API estimates. “This is a matter 
of opinion,” stated the Compact com- 
mittee report, “and certainly need 
not be cause for contention. For it is 
well known that the API Reserves 
Committee periodically has revised 
and increased its estimations of 
proved reserves as new fields have 
been discovered, as the area of known 
fields has been expanded, or as deeper 
reservoirs have been found in older 


fields.” 


Use of Reserves in 1955. The 
manner in which the respective states 
utilized their oil resources in 1955 is 
shown in the accompanying table in 
Columns 9 and 10. “These figures are 
not presented for the purpose of criti- 
cism of any particular state’s policy,” 
the report stated. “They are reveal- 
ing, however, in that they show that 
the life of the oil industry is certainly 
going to be extended in states where 
maximum recovery by fluid injection 
methods has been encouraged by wise 
conservation laws and by the initia- 
tive of the industry. 

“Of course, much more oil is going 
to be found in the future in most of 
the states. But this oil is going to be 
progressively more difficult to find 
and certainly more expensive to find. 
As a result, the U. S. in the future is 
going to have to place increasing re- 
liance on oil that has already been 
found, on imports of hydrocarbon 
liquids, and on other sources of 
energy. 


Fluid Injection Significant. “The 
phenomenal growth in the production 
of oil from fluid injection projects in 
post World War II years is the best 
evidence that can be presented on 
the significance of these operations,” 
the report concluded. “In fact, out- 
side of the actual discovery of oil re- 
serves, the development and applica- 
tion of fluid injection techniques cer- 
tainly ranks as the most important 
single factor in the maintenance of 
the oil industry in many of the states.” 

—The End 
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Oil Industry Stocks Popular 


With Investment Companies 


NAIC members have invested almost 12 per- 
cent of their assets in 136 oil companies. 


WIDESPREAD CONFIDENCE in the 
future of the petroleum industry and 
of oil companies is reflected in the 
popularity of oil firm stocks among 
investment companies, 

Holdings of oil stocks by investment 
companies are now worth more than 
$1 billion, according to the National 
Association of Investment Companies. 
Total value of oil stocks held by all 
152 members of the association re- 
cently was $1,178,924,000. 

Oil producers, refiners, and dis- 
tributors, as well as integrated com- 
panies are represented in the holdings. 
Stocks of 136 different oil companies 
are owned by NAIC members. The oil 
stocks account for almost 12 percent 
of the total assets of all NAIC mem- 
bers. 

Interest of the investment companies 
in the oil industry has been stimulated 
by the growth of the oil companies. 
Total assets of U. S. oil companies 
have increased every year since 1945. 
They rose from $21.5 billion in 1945 
to $47.2 billion in 1954, a gain of 
over 100 percent. 

Standard Oil Company (New Jer- 
sey) has attracted more investment 
company money than any other oil 
company, a total of $122,577,000. 
“Jersey” is held by 80 investment com- 
panies, the greatest number holding 
any security in any industry. 

The second largest investment of 
the investment companies in the oil 
industry is that of $89,600,000 in 
Amerada Petroleum Corporation. 
However, stocks of nine other compa- 
nies are held by more investment com- 
panies than the 29 holding Amerada. 

Listed in a table herewith are the 
20 largest oil company holdings of 
the investment companies. The dif- 
ferent oil companies are listed and 
ranked according to the dollar value 
of their shares held by the investment 
companies. The table also shows the 
number of investment companies hold- 
ing securities of each of the 20 oil 
companies listed. 

Ranked according to value of their 
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stocks held by the investment com- 
panies, the 18 leading companies in 
addition to “Jersey” and Amerada 
are: The Texas Company, Standard 
Oil Company of California, Conti- 
nental Oil Company, Gulf Oil Cor- 
poration, Socony Mobil Oil Com- 
pany, Shell Oil Company, Sinclair Oil 
Corporation, Phillips Petroleum Com- 
pany, Superior Oil Company of Cali- 
fornia, Louisiana Land & Exploration 
Company, Standard Oil Company 
(Indiana), Texas Pacific Coal & Oil 
Company, Cities Service Company, 
Seaboard Oil Company, Ohio Oil 


Investment Company Holdings 
of Oil Stocks 











Total Number of Stocks Held.............. 136 
Total Dollar Value of All Oil Stocks Held... $1,178,924,000 
Percent of Total Assets 3-31-56 ........... 11.91% 
20 Largest Holdings: 
Number of Dollar 
Investment Value of 
Companies Shares Held 
COMPANY Holding (000 Omitted) 
1. Standard Oil (N.J.).... 80 $122,577 
2. Amerada Petroleum... . 29 89,600 
3. The Texas Company... 49 86,229 
4. Standard Oil (Calif.)... 57 76,167 
5. Continental Oil....... 46 67,235 
5” eeaeer 42 53,952 
7. Socony Mobil Oil...... 57 46,377 
8. Shell Oil Company.... 41 44,954 
9. Sinclair Oil........... 40 42,973 
10. Phillips Petroleum... .. 50 41,175 
11. Superior Oil of Calif. . . 14 39,507 
12. Louisiana Land & 
Exploration......... 24 36,505 
13. Standard Oil (Ind.).... 28 31,452 
14. Texas Pac. Coal & Oil. 15 31,415 
15. Cities Service......... 23 29,856 
16. Seaboard Oil.......... 16 24,102 
17. Ohio Oil Company..... 25 21,803 
18. Royal Dutch Pet...... 26 23,761 
19. Sunray Mid-Cont. Oil.. 21 23,656 
20. Skelly Oil............ 20 18,977 
Total 20 Stocks..... $952,273 











Note:—All statistics from latest financial reports of member 

companies. 

Company, Royal Dutch Petroleum 

Company, Sunray Mid-Continent Oil 

Company, and Skelly Oil Company. 
—The End 


California Drilling Decline 
Blamed on Price of Crude 


A SIGNIFICANT falling-off in drilling 
activity and development of proved 
crude reserves in California is being 
caused by failure of the crude price 
structure to keep pace with steadily 
mounting costs. This claim was made 
in an analysis prepared recently by 
Oil Producers Agency of California. 

The report compared the state’s 
1953 drilling with present activity. It 
showed that during the first two 
months of 1953 there were 247 wells 
actively drilling, and for the entire 
year the monthly average was 253 
wells. In contrast, the analysis re- 
vealed that during the first two 
months of this year there was an aver- 
age of only 185 drilling wells. That 
was a decrease for the two months of 
25 percent from the like 1953 period 
and 27 percent from the average for 
all of 1953. 

Crude reserves in the state at the 
end of 1952 were roundly, 3.85 billion 
barrels. At the end of 1953, in spite 
of an all-time high daily average pro- 
duction for that year of one million 
barrels, reserves reached 3.92 billion 
barrels. By the end of 1954 reserves 
had dropped to 3.89 billion barrels, 
and by year-end 1955 to 3.8 billion 
barrels. This decline of about 100 


million barrels since the end of 1953, 
the agency points out, comes in the 
face of increasing requirements. 

In a letter to its membership on 
May 29 of this year, the agency cites, 
as further evidence of failure of crude 
prices to keep pace with rising costs, 
the just-issued 1955 report of the 
State Franchise Board. That report, 
covering the year 1954, states that 
out of 896 state tax returns filed by 
oil producing corporations, only 382, 
or 42.6 percent of them, reported a 
profit. These figures are compared 
with 1953 returns, which showed that 
out of 893 returns, 396, or 44.3 per- 
cent, reported a profit. 

This percentage change and drop 
in the number of profit-making com- 
panies may not be of large magnitude, 
the agency says, but it does indicate 
that the oil producing industry in the 
state is losing ground. The agency re- 
port emphasizes, further, that the 
most recent Franchise Tax Board re- 
port covers only through 1954; that, 
with constantly increasing costs dur- 
ing 1955, and only a fractional in- 
crease in the average price of crude 
during the year, “all signs point to an 
increased deterioration in the pro- 
ducer’s position.” —The End. 
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BIG DEAL! 
Continued from Page 43 





purchase price of these properties was 
approximately $35 million. 


Houston Oil planned to make a 
first liquidation payment of $162 a 
share to its stockholders June 7 and 
a final payment of approximately $4 
per share in a few months. 


As a result of the Houston trans- 
action, Atlantic has acquired the fol- 
lowing assets: 


1. All reserves of crude oil and gas 
that will remain after the production 
payment is satisfied. It is estimated 
that at that time approximately one- 
half of the presently known reserves 
will remain. These proved under- 
ground reserves include about 77.5 
million net barrels of crude oil, crude 


condensate and plant product re- 
serves, and about 978 billion cubic 
feet of net proved gas reserves. 


2. A total of 473 net oil wells and 
133 net gas wells producing on the 
Houston Oil properties. 


3.A total of almost 83,000 net 
acres of oil and gas producing prop- 
erties. 


4. Approximately 877,000 acres of 
non-producing mineral properties, 
consisting of 473,000 net lease acres, 
and 404,000 net fee or mineral fee 
acres. 


5. Other assets used by Houston 
Oil in its production operations, 


6. Stock of the Houston Pipe Line 
Company, a wholly-owned subsidiary 
of the Houston Oil Company, which 





owns and operates a gas pipe line 
system consisting of about 761 miles 
of transmission lines and 408 miles 
of gathering and distribution lines, 
all located in Texas, The capacity for 
this transmission system is approxi- 
mately 375 million cubic feet daily, 
and deliveries last year were at an 
average of almost 300 million cubic 
feet daily. 

Atlantic is an integrated company 
and one of the oldest in the American 
oil industry, having been chartered 
in 1870. The company’s headquarters 
are in Philadelphia, and it markets 
products in 17 states along the East- 
ern Seaboard and in Brazil. The deal 
with Houston Oil is an important 
step in the company’s continuing pro- 
gram to increase its crude produc- 
tion, which at present is about 52 
percent of refinery requirements. 


—The End 





OIL RESERVES 
Continued from Page 45 





sphere crude and $0.25 per barrel for 
Eastern Hemisphere crude. 

For an oil company, the value of 
its reserves naturally has an impor- 
tant influence on the market price of 
its capital stock. In the accompany- 
ing table, the computed value of gas 
and oil reserves per share for each 
company is compared with the ap- 
proximate price of the company’s 
stock per share. 

For 9 of the 40 companies included 
in the table, their stocks recently were 
selling for prices exceeding the com- 
puted value of their gas and oil re- 
serves. They were: Continental Oil 
Company, the three Standard of New 
Jersey subsidiaries, Creole Petroleum 
Corporation, Humble Oil & Refining 
Company, and International Petro- 
leum Corporation; Honolulu Oil Cor- 
poration, Kerr-McGee Oil Industries, 
Inc., Panhandle Oil Company, Shell 
Oil Company, and Sinclair Oil Cor- 
poration. Stocks of these companies 
sell for more than the computed value 
of their reserves for several reasons, 
apparently. Investors evidently place 
importance on such factors as the 
refining, marketing, chemical manu- 
facturing, pipe line, and other prop- 
erties and operations of these com- 
panies, their capable managements, 
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and their progressive policies, as well 
as the substantial oil and gas reserves 
they hold. 

The stocks of seven companies re- 
cently were selling for approximately 
the same amounts as the computed 
value of their gas and oil reserves. 
They were: Hancock Oil Company, 
Anderson-Prichard Oil Corporation, 
Seaboard Oil Company, Standard 
Oil Company of California, Sunray 
Mid-Continent Oil Company, Texas 
Gulf Producing Company, and Texas 
Pacific Coal & Oil Company. In this 
group are several integrated compa- 
nies, with profitable refining and mar- 
keting operations in addition to ample 
oil and gas reserves. Also included 
are several producing companies, 
whose stocks are attractive particu- 
larly because of their reserves. 


For each of the remaining 24 com- 
panies, the computed value per share 
for gas and oil reserves held is greater 
than the recent market price of the 
stock of the company. The excess of 
the value of reserves over price of 
stock is only several dollars for some 
companies, But for a number of com- 
panies the computed value of re- 
serves is 25 to 50 percent more than 
the stock sells for. For several com- 
panies, indicated value of reserves is 
around twice the market price of the 
stock. In this group are international, 
domestic integrated, and producing 


companies. The 24 companies con- 
stitute, in fact, a majority of the 40 
companies included in the table. 
They include international compa- 
nies: Standard Oil Company (New 
Jersey), Gulf Oil Corporation, The 
Texas Company, Socony Mobil Oil 
Company; Getty Oil Company; inte- 
grated companies: The Atlantic Re- 
fining Company, Cities Service Com- 
pany, The Ohio Oil Company, Phil- 
lips Petroleum Company, Plymouth 
Oil Company, The Pure Oil Com- 
pany, Skelly Oil Company, Standard 
Oil Company (Indiana), Sun Oil 
Company, Tide Water Oil Company, 
Union Oil Company of California; 
producing companies: Amerada Pe- 
troleum Corporation, Argo Oil Cor- 
poration, Chicago Corporation, Mon- 
terey Oil Company, Southern Pro- 
duction Company, Superior Oil Com- 
pany of California; important gas 
producing companies: Republic Nat- 
ural Gas Company and Shamrock 
Oil & Gas Company. 

Oil and gas reserves have become 
increasingly important to companies 
in the petroleum industry of the U. S. 
The value of proved reserves is 
greater now than formerly because 
the cost of finding and developing 
petroleum has increased sharply in 
recent years. (WorLD Om, June 1956, 
pages 90-96.) —The End 
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for Your 


BIGGEST DATE! 


It’s coming soon! Your biggest and possibly 
most important date in 1956—Oil Progress Week ! 
It’s your chance to make friends for yourself—your 
business—and your industry. 


Each year one week is set aside to bring the oil 
industry’s story directly to the American public. 
And today more than ever the American people 
need to know more about your industry —and this 
is your chance to tell them. Remember, those who 
know you best like you best. 


Here’s what you can do 


Contact the Oil Industry Information Committee 
Chairman in your area. He will help you work out 
an effective program. Participating in Oil Progress 
Week activities will be good for you and good for 
your business. 


But now is the time to plan— before you go on 
vacation. October 14th is nearer than you think 
and, as you know, it takes time to contact people 
and organize activities. So clip out the coupon at 
the right and mail it today ! 


C 
You Know Your Job— Know Your Industry | 


Get Ready 





| Oil Industry Information Committee 


50 West 50th Street 
New York 20, N. Y. 
Gentlemen : 
I would like to help tell the story of oil—my story—to the 
people of my community. Please send me your free booklet 
explaining Oil Progress Week activities and listing materials 
that will be available to me. 


NAME 





ADDRESS 





re. STATE 
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What Are We Doing About 
Middle Men of Management? 





Here is a revealing study of modern industry’s executive manpower prob- 


lem. Many of these excellent suggestions for improving a management development 


program may fit into your operation. 


By JOSEPH M. TRICKETT 


Coordinator, Management 
Development Food Machinery & 
Chemical Corporation 

San Jose, California 


MIDDLE MANAGEMENT is an impor- 
tant area of modern industry—and 
in it are likely to be found the “for- 
gotten men” of management. 

These men are neither chief execu- 
tives of their organizations, nor are 
they currently in front-line manage- 
ment or supervision. Yet they consti- 


tute a pool from which industry must 
recruit its top flight executives. 

In its accelerated effort to find 
executives, modern industry must de- 
pend on management development. 
In turn, management development 
depends upon middle management 
in a more or less logical pattern. To 
follow this evolution in the thinking 
of modern management, three related 
questions must be reviewed: 


1. Why is management development 
of increasing and vital importance 
in American business? 


2. What is the role of middle man- 
agement in a company’s manage- 
ment development? 


3. How is personal development in- 
volved in management develop- 
ment? 


Why Management Develop- 
ment? It is no accident that, during 
the past few years, most of the well- 
known companies in America have 
become interested in mznagement or 
executive development. In fact, over 
75 per cent of all large companies in 





Do you have: 





To be successful, management development must be based on a 
sound philosophy. If you can answer “yes” to these seven questions 
your development program has every chance for success... 


1. A broad statement of policy to crystallize the philosophy and 
synthesize the determined objectives? 


Some procedures and “tools” to implement this policy? 
Participation by top line management? 
Provision for application within the entire management team? 
Identification of available management development resources? 
Almost unlimited subject matter coverage? 


Provision for continuous, lona-term “action,” with feed-back 
controls to assure such continuity? 
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the country have some formal ap- 
proach to the development of their 
executive material. About three- 
fourths of these have had manage- 
ment development programs for no 
longer than seven years. 

Several factors have combined to 
bring about this new interest in exec- 
utive growth and development. First, 
there is the changing picture in busi- 
ness itself. The job of management 
in business today is markedly differ- 
ent from what it was 15 years ago. 

Throughout industry of all types 
and sizes, within all functions in busi- 
ness, there are new demands upon 
managerial skill and ability. The very 
impact of a new and fast-changing 
technology, the changes in the mar- 
keting and distribution picture, and 
the highly dynamic and volatile hu- 
man relations problems are familiar. 
And these are only the beginning. As 
Peter Drucker has pointed out in his 
challenging look at The Next Twenty 


Years: 


“The greatest educational need 
may well be in management . . . the 
“intuitive” manager is obsolete; and 
“experience” will not be a very reliable 
guide .. . indeed it would be hard to 
find an institution of learning where 
he could acquire today the education 
he needs to be a manaver tomorrow. 
But, in the sense of being able to han- 
dle systematic knowledge, he will have 
to be highly educated. 


“This educational job will have to 
be done, to a very large extent, in and 
by the business itself...” 


The second fundamental change 
within American industry which has 
emphasized the need for developmen- 
tal activities is the transition from a 
proprietary-to a professional-manage- 
ment group. 

One qualified observer, Robert Mc- 
Murry, points out that this change 
began right after World War I and 
is continuing throuzh the present. He 
says that the problem of finding and 
developing qualified, professional 
managers is a fairly new one; that 
until World War I, there was rela- 
tively little need for managers of this 
kind since most businesses were man- 
aged by their owners, 

The trend during the past 25 years 
toward the separation of ownership 
from management, plus the increasing 
complexity and size of business opera- 
tions, has fostered the growth of the 
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professional manager. Not only does 
this new professional manager know 
that he must be particularly and spe- 
cifically trained to handle what he 
calls his “trusteeship responsibilities,” 
but he knows that he has a continuing 
and pressing responsibility to keep up 
in his chosen profession, 

There is a third related factor in 
this new interest in executive growth 
—it has even been likened to a man- 
agerial renaissance. A few years ago, 
several qualified observers, among oth- 
ers, pointed a change in the outlook, 
in the attitude, of existing managers. 
This is generally shown by a new will- 
ingness to learn, a new recognition of 
room for personal growth and im- 
provement, a seeking of methods to 
improve one’s personal efficiency and 
effectiveness. 

The phenomenal growth in variety 
and number of management programs 
in colleges and universities through- 
out the country, overwhelming de- 
mands for enrollments in seminars 
and programs of such organizations 
as the AMA and the N.I.C.B., and 
the great increase in demand for man- 
agement literature of all sorts are 
symptomatic of this new interest, of 
the managerial enlightenment. 


What is Management Develop- 
ment? Any discussion of the impor- 
tance of management development 
today requires some definition of 
terms, for, like most of the terminol- 
ogy of modern business administra- 
tion, there is a great deal of confusion 
and even contradiction. 

In the minds of many, management 
development means something to be 
done today to young and inexpe- 
rienced men to make them qualified 
to assume managerial responsibilities 
tomorrow. 

To others, management develop- 
ment means “sending two men each 
year to Harvard” or some other such 
university program. 

To a few, the term means replace- 
ment charts, age-of-incumbent anal- 
yses, manning tables for the very top 
positions in the company hierarchy. 
And to some it means the training 
classes, outside written material sent 
to individuals, or other efforts to im- 
prove quality of company foreman- 
ship or supervision. 

Management development, of 
course, means all of these things. 


Management development is a con- 
tinuous process or activity which is 


concerned with selection, organiza- 
tion, maintenance and improvement 
of management personnel throughout 
the organization. As such, it is a three- 
fold responsibility—of each individ- 
ual, for his self-development; of each 
boss, for the development of his sub- 
ordinates; of the company as a whole, 
to provide each boss with adequate 
tools, procedures and guidance. 


Objectives and Philosophy. It 
has been pointed out again and again, 
by many recognized management au- 
thorities, that effective management 
development is more a philisophy of 
management that it is a system of 
forms and procedures. Yet many com- 
panies seem to have adopted and 
adapted the trappings without formu- 
lating, accepting, and internalizing the 
necessary philosophy. Likewise, many 
companies, which have attempted to 
do something formal about the de- 
velopment of their management per- 
sonnel, have failed to define or even 
think through the objectives of what- 
ever they are setting out to do. 


A great many even formally-defined 
and stated objectives or purposes of 
executive development activities are 
inadequate or severely limited in 
scope. A little time spent in clarifying 
such objectives and in making them 
generally known throughout the or- 
ganization would be well justified by 
larger returns from such activities. 


Putting the Philosophy to Work. 
Even well-crystallized beliefs and 
stated objectives will not, in them- 
selves, provide a sufficient guide for 
all managers at all levels and all lo- 
cations—there must be some means 
to put the philosophy to work. There- 
fore the following steps or phases of 
putting an effective management de- 
velopment philosophy to work within 
the organization are proposed: 


1. A broad statement of policy to 
crystallize the philosophy and synthe- 
size determined objectives. 


2. Certain procedures and tools to 
implement this policy. Three basic 
tools are of prime importance: an in- 
dividual experience record; a perform- 
ance appraisal or review procedure; 
and a specific plan or program for 
each individual. 


3. Participation by top manage- 
ment. 
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4. Provision for application within 
the entire management team, 


5. Identification and use of avail- 
able management-development _re- 
sources. 


6. Almost unlimited subject-matter 
coverage. 


7. Provision for continuous, long- 
term action, with feed-back controls 
to assure such continuity. 


The Role of Middle Manage- 


ment. During the last few years, 
much concerning top management 
and front-line or supervisory manage- 
ment has been heard and read. Very 
little has been written or spoken about 
the several levels or layers of man- 
agement responsibility which lie be- 
tween top, general company manage- 
ment and management at the work 
level. 

Middle management can best be 
defined by exclusion—by excluding 
those few individuals who have inter- 
functional, company-wide responsibil- 
ities and those who have immediate 
and direct supervision of work being 









done at any location or within any 
function. 

This leaves the individuals involved 
in the several levels of management 
who, in most companies, are respon- 
sible for particular functions, loca- 
tions, facilities, or products (things). 


The “forgotten men” in man- 
agement. A few years ago it was 
quite fashionable to refer to the fore- 
man, the first-line supervisor, as “the 
forgotten man” in management, but 
since that time a variety of foreman 
training activities has developed. 

In a relatively minor number of 
instances, companies have begun to 
recognize that more is needed in de- 
veloping an effective organization 
than foreman or supervisory training. 
Frequently, the chief things wrong 
with the foremen’s attitudes and be- 
havior were the foremen’s foremen— 
middle management. 

The diminution of real authority at 
the working level and the creation of 
a wide variety of staff experts have 
served to augment the fact that in- 
dividuals in management who actu- 





velopment... 


qualifications. 





Leadership begins with the individual. Here 
are six excellent keys to self-managerial de- 


1. Begin now to recognize and keep up with 
the latest developments in your chosen pro- 
fession of management. 


2. Look to your personal development on a 
continuing basis. This includes your ability to 
write and speak effectively. 


3. Keep in mind the “big picture’’“—-see the 
whole forest, not just your particular tree. 
Don’t fall into the trap of a specialist who 
“knows more and more about less and less.” 


4. “Accentuate the positive” in your thinking 
and in your action. Don’t be defensive either 
about your work or about your particular 


5. See that your practice of management is in 
line with your fundamental belief in good 
team play and effective group action. 


6. Get acquainted with yourself. If you would 
know others, you must first know yourself. 
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ally may need broadening, horizon- 
clarifying attention most are many of 
those in middle management. 

For example, most progressive 
companies have given some consider. 
ation to the way the over-all organi- 
zation structure of the company is 
set up, its basic divisional and de- 
partmental setup. Likewise, there has 
been frequent analysis and attention 
to areas of responsibility and lines of 
authority at the work level—usually 
dictated by the nature of the work 
processes. 

There has, however, been relatively 
little attention to the problems of 
organization planning within the 
several levels of responsibility which 
here are called middle management. 
A part of this neglect is reflected in 
the lack of developmental activities 
which are carried on within this 
group. This runs the gamut from 
membership in professional societies 
and attendance at management meet- 
ings (well-used by members of top 
management) to specific develop- 
mental and improvement classes for 
supervisors (most frequent at the 
lowest level). Yet, management de- 
velopment cannot be genuinely ef- 
fective within an organization unless 
the essential interlocutory role of 
middle management is recognized 
and utilized. 

Of course the developmental role 
cannot effectively be played either 
up or down, unless executives are 
willing first to look to their own de- 
velopment. 


Dr. Ohmann of the Standard Oil 
Company of Ohio and one of the 
country’s authorities in this field of 
personal development has put this 
point succinctly: “... emphasis in... 
training has usually been on training 
the other fellow—his needs and 
shortcomings being more apparent 
than our own . . . Let’s start man- 
agement development with ourselves. 
Certainly, we have some responsibility 
for developing others, but I some- 
times think we could accomplish 
more if we just worked on our- 
selves.” 


Personal Development. Earlier it 
was emphasized that management 
development is man development and 
that each man, each individual, must 
want to develop. Actually, it is al- 
most a phycho-physical truism that 
growth and development of an indi- 
vidual must continue; when growth 
process and growth desire stop, de- 
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MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


ANKING 


tops the waste of 
flare gas 


Creative banking builds wealth from waste. Nowhere 

is this better proved than in a South Texas field 

where gas was being flared because pressure was too 

low for gathering lines. No single owner in the field was 

ig enough to put in the necessary packaged gas compressors to boost 

the pressure. So this project, as another example of creative 

banking, was initiated and financed by The National Bank of Commerce. 


As a result, gas that was wasted is now sold at a profit. 


MM», Through knowing the producers’ specific problems, 

: ional Bank of Commerce was able to provide 

ee a a Solution that‘made money for everyone. The Oil Loan 
Po : partment knows! that, financing must be flexible enough to 
y fe ‘meet char f ng conditions as they arise. So many 
oil frien have been helped to build soundly and 


as, _ constructively. Creative banking can help you, too. 


The experience and resources of The National Bank of Commerce 
of Houston are now being used in Wyoming, Colorado, New Mexico, 


Texas, Lovisiana, and Mississippi. 


E. O. Buck, Vice President, Oil Loan Department. 


THE NATIONAL BANK OF 


COMMERCE 


OF HOUSTON 
Gulf Building — 712 Main Street 
















































generation, leading to decay and 
death, begins. 

Of course, there are many facets 
of a being in which the apex in this 
growth curve is reached relatively 
early, particularly true of the physical 
side of life. There are some old wives’ 
tales which indicate that this same 
phenomenon is true regarding the 
mental-emotional side of life. A you- 
can’t-teach-an-old-dog-new-tricks 
philosophy has handicapped the per- 
sonal development of many in busi- 
ness. Not only does it keep some 
bosses from giving developmental at- 
tention to certain of their subordi- 
nates, but it keeps many individuals 
from doing anything for themselves. 

This myth should and must be ex- 
ploded. A person can grow and de- 
velop and change, in attitude and in 
behavior, just about as long as he 
really wants to do so and in the gen- 
eral direction he basically picks out. 
In fact, it might be said that a person 
is going to change and develop for 
better or for worse anyway, so it be- 
hooves him to make this change as 
positive, as purposeful and as useful 
as possible. 


Self-Analysis for Self-Develop- 
ment: The writer believes that all 
that is done in appraisal or perform- 
ance review activities is aimed at 
helping the individual to see himself 
and thus to help himself, Thus, part 
of the process of coaching and coun- 
selling which goes on between boss 
and subordinate involves getting each 
man to appraise himself. If each per- 
son can say, “Yes, I should improve 
or change that aspect of my per- 
formance . . . What can I do about 
it?”, then real development is well 
on the way. 


Six Keys to Personal Develop- 
ment. At this point the reader may 
well ask: “So what? What do I do 
next about my personal develop- 
ment ?”, Here are six keys to follow: 


1. Begin now to recognize your 
chosen profession of management. 
Such recognition implies a keeping 
up in your profession. There are 
evolving philosophies and procedures 
and techniques with which a bona 
fide professional manager must be 
familiar; he gets familiar by partici- 
pating in management societies and 
programs and by reading widely, 
though selectively, in the field of man- 
agement. 
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2. Look to your personal develop- 
ment on a continuing basis. This in- 
cludes your ability to write and speak 
effectively. There is a growing feeling 
among many top executives that no 
one should be permitted to play an 
important role in management unless 
he is an effective speaker and writer. 

Part of this, naturally, involves how 
and what you read, It has been well- 
stated, again and again, that the real 
leaders in tomorrow’s business must 
be “well-educated men, not trained 
seals.” 

If you can’t read rapidly enough, 
expose yourself to some of the tech- 
niques in written material and in eve- 
ning classes on how to speed up your 
reading and improve your compre- 
hension. 


3. Keep in mind the big picture— 
see the whole forest, not just your 
particular tree. Don’t fall into the 
trap of a specialist who knows more 
and more about less and less. Don’t 
lose sight of the over-all objective of 










About ¢ 


the i F 
Author © 


JOSEPH M. TRICKETT has 
been coordinator of manage- 
ment development for Food 
Machinery and Chemical Cor- 
poration at San Jose, Calif., for 
the past year. Previously, he was 
with the American Management 
Association in New York, where 
he conducted a nation-wide sur- 
vey of management-develop- 
ment activities. His other ex- 
perience includes six years as 
dean of the School of Manage- 
ment at San Francisco’s Golden 
Gate College; five years as di- 
rector of organization manage- 
ment with Columbia Steel Com- 
pany, and similar activities with 
Standard Oil Company of Cali- 
fornia. Dr. Trickett is a gradu- 
ate of Washburn University and 
holds M.B.A. and Ph.D. degrees 
from Stanford University. 

















your organization. Constantly keep 
your personal and functional objec- 
tives in line with these over-all pur- 
poses. 


4. Be positive in your thinking and 
in your actions. Don’t be defensive 
either about your work or about your 
particular qualifications. Many func- 
tional specialists tend to want to de- 
fend their particular activity. Re- 
member, “knowledge is power” and 
if your knowledge is broad enough, 
your power and recognition also will 
be broad. 


5.See that your practice of man- 
agement with your subordinates and 
others in the organization is in line 
with your fundamental belief in good 
team play and effective group action. 
Thus, don’t precipitate line-staff con- 
flicts. 

If in a staff position, remember 
that the basic purpose of your func- 
tion is to facilitate, to improve, to 
assist, to service, and to advise those 
individuals who are engaged directly 
in achieving the basic objectives for 
which the organization exists, Staff 
executives with this cooperative point 
of view do not grasp for line authority 
or complain that they need more 
authority to get the job done. 


If you are in a line job, recognize 
that staff people are there to facili- 
tate your activities, in the final analy- 
sis, and that your results can be 
sounder, quicker, easier through the 
proper use of staff assistance. An 
effective line executive knows how to 
use staff organization. 


6. Get acquainted with yourself. 
If you would know others, you must 
first know yourself. This is not to 
advocate a morbid introspection; it 
is to advocate a mature, balanced 
outlook. 

To make a good manager, begin 
with a good man, and each man must 
start this management development 
himself. 

As_ previously emphasized—man- 
agement development is really self- 
development. Only through individ- 
ual self-recognition and development 
can expect a management leadership 
be provided in business which is 
genuinely able to get things done 
through people. 
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PUSH-BUTTON CONTROL 


.oefypical of advanced design in the 
favorite of the world’s oilfields... 
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ADVANCED DESIGN 
| ASSURES YOU: 


@ EFFICIENT LUBRICATION 
SYSTEM 


© LARGER CAPACITY BRAKES 
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© CONTROL PANEL LETS 
OPERATOR SEE WHAT HE 


iS DOING 

A trouble-free pressure oil system completely 
All gauges, operating valves and _ lubricates the rig from pump countershaft to 
push-button controls are mounted drumshaft. Larger capacity brakes, exclusively 
in a separate console to assure the | designed by Emsco, provide smooth dependable 
driller full view of the floor and | braking action. Bigger drum is 22” spool diameter 
derrick operations. | by 45” long. There are many other advantages. 


Call a Continental salesman today for bulletin and 
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Changing Panorama 


Aerial view from west of Bureau of Mines Petroleum Experiment Station in Bartlesville. Radio- 
chemical building in right foreground, Area between this laboratory and 3-story main administration 
and chemical-research building (center), bought in 1945 to provide space for physical sciences 
and engineering building of the future. Such a building would eliminate clutter of small 
“temporary” buildings on north end of lot. Station grounds with future building area cover 10 acres. 


Write Your Congressman! 





Bartlesville Bureau of Mines 
Station Facing Cutback 


By ANTHONY GIBBON 
Wor.vp Ot Staff 


UNLESS OIL COMPANIES and indi- 
viduals operating in the Mid-Conti- 
nent area “write their Congressmen” 
and otherwise let the federal govern- 
ment know how much they benefit 
from services performed by the Bu- 
reau of Mines Petroleum Experiment 
Station at Bartlesville, Okla., many 
of these services will be curtailed or 
discontinued. 

The petroleum industry should 
make its views known NOW to the 
Department of the Interior and the 
Bureau of the Budget if important 
work being done by the Bureau of 
Mines at Bartlesville is not to fold up 
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for lack of funds. 

It is too late now to do anything 
about the budget for the fiscal year 
which began July Ist. But the budget 
for the fiscal year 1958 is being pre- 
pared and reports have it that the 
government plans to use the pruning 
shears. This would, in the opinion of 
scores of oil companies and individual 
operators, be just short of a calamity. 

If the over-all petroleum budget is 
cut, program of the Bartlesville ex- 
periment station will suffer. The ex- 
periment station receives approxi- 
mately half of the petroleum division 
appropriation. A cut any place down 


the line will bring about an across. 
the-board work curtailment. Vital 
projects which are the subject of re- 
search to promote more efficient 
methods for producing oil will have 
to be suspended. 


In urging the Bureau of the Bud- 
get at Washington D. C. to provide 
an adequate budget for the Bureau 
of Mines Experiment Station at Bar. 
tlesville in 1958, the industry should 
emphasize that: 


1. The Bureau of Mines Petroleum 
Experiment Station does not dupli- 
cate industry research. It fills a gap. 


2. Thousands of operators not 
served by big company research and 
unable to afford research facilities 
are served constantly by the Bartles- 
ville Station. 


3. Work done by the Bartlesville 
Station is primarily of benefit to the 
nation and general public. 


What the station does and has 
done. Research objectives of the Pe- 
troleum Experiment Station are to 
improve petroleum-production meth- 
ods and to promote better utilization 
of petroleum-industry products, actual 
and potential, through engineering 
and chemistry, thus serving the ends 
of true conservation. 


The interrelated technical branches 
apply experimental and analytical 
procedures in the following categories: 


1. Production of oil: Studies of the 
behavior of natural reservoir systems 
and their contained oil, gas, and 
water in both their primary and sec- 
ondary stages of development—the 
latter when energy is restored through 
methods such as injecting air, gas or 
water into the underground forma- 
tions. 


2. Chemistry and refining prob- 
lems: Studies of the characteristics of 
crude oils and their products, with 
emphasis on the relationship between 
properties and composition and on 
utilization and availability of fuels for 
all kinds of energy-conversion uses. 


3. Thermodynamic properties of 
pure hydrocarbons and related sub- 
stances: The acquisition of funda- 
mental data necessary for improve- 
ment of refining, utilization, and 
petrochemical processes. 


In addition, transportation of oil 
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YOU AFFORD 
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to scrape your 
casing 


...the Baker way? 


You can’t buy insurance 

for each job—so do the next 
best thing ... keep your casing 
clean with the... 

















This is just another way of asking “CAN YOU AFFORD THE 
EXPENSE OF DOWN-HOLE EQUIPMENT FAILURES?” The 
unretouched photograph at the above left provides visual 
proof of how casing neglect can cause even the best 
pack-off tool to fail. 

In this case the pack-off tool set and packed-off perfectly— 
but the casing ID failed to do its part. Notice the cracks 
in the cement sheath in the area where the Packing Element 
was packed-off. These cracks allowed the fluid under 
pressure to by-pass, even though the tool was securely set 
and completely packed-off. 

The Baker Roto-Vert Casing Scraper, which can be run 
on tubing, drill pipe or wire line, completely removes 
cement sheath and other obstructions such as perforation 
burrs and imbedded bullets—prepares the casing ID for 
subsequent work with pack-off tools. Remember, the 
condition of your casing ID is just as important to the 
successful operation of pack-off tools as the condition of a 
valve seat is to the operation of a valve. 

Why take chances with so much at stake? The safe, 
positive, economical way to eliminate failures, such as 
the one illustrated above, is to make the running of a Baker 
Model “C” Roto-Vert Casing Scraper a part of 
your standard operating procedure. 


BAKER OIL TOOLS, INC. e HOUSTON e LOS ANGELES e NEW YORK 


ROTO-VERT 


BAKER & casinc scrarPerR 


PRODUCT NO. 620-C 

































Paper partition chromatography used in Bureau of Mines surface chemistry laboratory. H. N. 
Dunning, a pioneer in applying this research “tool” to petroleum problems, carefully measures the 
vertical distance between “spots” on the adsorptive medium with a cathetometer. 


and natural gas is another facet of 
the whole structure of petroleum re- 
search in which the station is inter- 
ested. 

The station engages in many func- 
tions which are set forth in a pam- 
phlet: “Work of the Petroleum Ex- 
periment Station” and which may be 
obtained by writing the Bureau of 
Mines, Bartlesville, Okla. 


In brief, the ultimate objective is 
to find ways of producing, refining 
and transporting more oil and gas 
economically, It has been especially 
active in developing water-flood pro- 
grams and its research into this phase 
of oil production has played a large 
part in the development of water- 
flood projects throughout the Mid- 
Continent area. 





High-level radiation laboratory in Bureau of Mines radiochemical building. Engineers of the 
Petroleum Experiment Station process radioisotopes in preparation for a field test. The material 
will be used to trace the flow of water injected into oil-bearing sands to stimulate oil production. 
Radioactive material is handled behind lead bricks. R. J. Heemstra (left) works behind the shield 
and sees what he is doing by means of mirrors. J. Wade Watkins observes the radioactivtiy level. 
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The country faces tremendous 
problems in its continued efforts to 
meet the ever-increasing demands for 
oil and gas. Getting more oil from 
the ground and improved utilization 
will solve most of these problems. 
Providing increased appropriations 
for Bureau of Mines Petroleum Re- 
search is a key to the problems. 


How can this key be used? The 
Bureau of Mines has a backlog of 
research that will: 


1. Lead to greater initial oil re- 
covery through better use of natural 
energy. 

2. Increase recovery by stimulative 
methods. 

3. Show how to find new fields. 


4. Increase petroleum and natural 
gas reserves. 

5. Provide data on petroleum re- 
sources and availability for military 
planning. 

6. Furnish basic scientific data for 
new processes and products. 

7. Yield important improved prod- 
ucts. 


The Bureau is anxious to do more 
work on: 

1. Drilling fluids. 

2. Well completion methods, pres- 
sure maintenance and gas storage. 

3. Treatment, injection and trac- 
ing of water in oil field operations. 

4. Use of detergents and preven- 
tion of corrosion and growth of bac- 
teria. 

5. New oil recovery methods, such 
as underground combustion. 

6. Sulfur, nitrogen and trace metals 
in petroleum. 

7.Crude oil composition, and 
product stability. 

8. Heat characteristics of the pe- 
troleum products. 


These ideas can be put to work 
for the nation and the industry only 
if the Bureau of Mines has an ade- 
quate research budget for 1958 and 
the years ahead. 

In the last analysis, money, despite 
its essentiality, does not make a re- 
search institution. The vision, fore- 
thought and planning of those in 
charge of and engaged in the work 
at the Bureau of Mines Petroleum 
Experiment Station at Bartlesville, 
have made it an outstanding research 
institution whose work is recognized 
throughout the world. The End 
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Blanks that machine so beautifully 


An expert job of finish-machining is pos- 
sible only when the blank itself is sound. 
Bethlehem circular steel blanks have the 
soundness and strength that enable the 
machinist to work with complete con- 
fidence. 

Bethlehem’s manufacturing process is 
unique. Combining both forging and 
rolling, it produces a blank with uniform 
density and smooth, regular grain flow. 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 


The metal is solid and clean, and it cuts 
away fast. There is no hidden trouble 
under the surface that might slow the 
job or cause rejection. 

Ask your shop to try these easy-to- 
work-with blanks. Available in sizes 
from 10 to 42 in. OD, heat-treated or un- 
treated, they are recommended for gears, 


BETHLEHEM STEEL ; 


crane wheels, clutch and brake drums, 
sheave wheels, flywheels, pipe flanges, 
and many other circular steel products. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 

On the Pacific Coast Bethlehem products are sold by 

Bethlehem Pacific Coast Steel Corporation. Export 

Distributor: Bethlehem Steel Export Corporation 


SHIEH Ey 


isa 


WORLD OIL « July, 1956 














REPORT FROM THE OBSERVATORY 








By RAY L. DUDLEY, Publisher, and WARREN L. BAKER, Editor 





Higher U.S. Crude Prices Now Unlikely 


Prices probably will continue at present levels as high-volume imports 
and refining offset influence of peak consumption. 


HIGHER U. S. CRUDE OIL PRICE prospects have 
all but disappeared in recent months. Chances are crude 
prices will remain at present levels. Current conditions 
do not indicate that a general crude price increase would 
hold up. 

The favorable influence of record consumption has 
been more than offset by excessive imports and refining 
operations. 

* 


PARTICULARLY SIGNIFICANT is the recent trend 
in gasoline supplies. Despite record consumption, stocks 
of this product have not been reduced as rapidly as they 
should for this season of the year. Only 161% million 
barrels have been taken from motor fuel stocks this year 
since beginning of the gasoline consuming season at the 
end of March. During the same period in 1955, there 
were 1824 million barrels drawn from gasoline storage. 


Consequently, inventories of gasoline mid-June were 
1614 million barrels larger than at the corresponding 
period of 1955. At the start of the gasoline consuming 
season, gasoline stocks were but 14 million barrels greater 
than the year before. Therefore, gasoline inventories re- 
main at an all-time high, totaling 181% million barrels 
on June 15. 

As a result, local gasoline price wars have occurred in 
a number of areas and are likely to continue. As long 
as this condition exists, higher crude oil prices are un- 
likely. 

This situation has been brought about in the face of 
an all-time record consumption by excessive supplies of 
gasoline. Refining runs have been increased too much. 
The first five months of 1955 saw 7.2 percent more crude 
processed at U. S. refineries than in the same months 
of 1955. 

High crude runs have boosted 1956 gasoline produc- 
tion to 193,000 barrels more per day than during 1955. 


LARGER CRUDE OIL IMPORTS have further 
dimmed any chances for higher U. S. crude prices. Dur- 
ing the first five months of 1956, U. S. imports of crude 
oil have averaged 867,000 barrels daily, 133,000 barrels 
or 18.1 percent more than 1955 rates. 

In contrast, U. S. crude production has risen 368,000 
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barrels, an increase of only 5.4 percent above 1955 vol- 
umes. 


Imports of refined products have decreased slightly, 
averaging 504,000 barrels daily in the first five months 
of this year in contrast with 525,000 barrels last year. 


Total imports of crude and products for the January- 
May period have averaged 111,700 barrels per day more 
during 1956 than in 1955, an increase of 8.8 percent. 


ESPECIALLY HARD HIT have been Texas producers. 
Due to being permitted to produce only 15 to 17 days 
per month, Texas’ production has not increased in pro- 
portion to that of some other states. During the first five 
months of 1956, Texas’ production was up 80,000 barrels 
per day above 1955 rates. However, this was a gain of 
only 2.7 percent in contrast with the national average 
of 5.4 percent. 

On the other hand, Louisiana produced 88,000 barrels 
per day more than in 1955, a gain cf 12.2 percent. Okla- 
homa output rose 10.9 percent and that of Ne:. Mexico 
by 10.2 percent. 

However, Texas producers can look forward to some 
relief in coming months. Petroleum consumption will 
increase steadily each month through the remainder of 
the year. Therefore, national crude output should in- 
crease also, and Texas should enjoy a larger share of 
these future gains than other states. 





FOR A QUICK PICTURE OF ECONOMIC 
TRENDS and operating levels of the U. S. petro- 
leum industry turn to the following two pages. 
There you will find charts depicting the U. S. 
trend in all the industry’s major operations. Indi- 
vidual charts compare the current year with year 
ago levels for U. S. crude production, runs to 
refinery stills, crude oil stocks, gasoline stocks, dis- 
tillate fuel oil stocks, imports of oil. Then there are 
charts showing trends in wells completed, footage 
drilled, active drilling rigs, and active rotary rigs. 
This is a regular monthly feature of WorLtp Ot. 
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Petroleum Trends In U.S.... 
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S. Crude Production by States 
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| QJ Diff. 
May, April, May, May, % Dift. 
STATE or DISTRICT 1956 1956 1955 | °56-’55 1956 1955 *56-"55 
Be icccnidcsecksevaceenced 5.0 4.8 3.3 + 51.5 768 543 + 41.4 
Saar 73.3 73.0 80.9 — 94 11,447 11,915 — 3.9 
eee 963.0 964.8 975.2 — 13 147,020 146,498 + 04 
DE 6 eb6deneccecsecesnue 168.2 165.0 141.7 + 18.7 24,693 19,073 | + 29.5 
iin cépancccdasncbae’ 1.4 1.4 Oe D aciss 209 196 | + 6.6 
RES ORE 228.4 230.2 223.4 + 2.2 34,451 32,789 + 65.1 
| ERR ipa EES 31.4 31.6 30.5 | + 3.0 4,467 4,435 + 07 
EE cekic.cicceenesasnednee 338.2 335.1 310.0 + 9.1 51,585 50,500 + 2.1 
I  iciccks ccsncumouns 48.5 47.4 41.4 + 17.1 7,282 5,984 | + 21.7 
DE tec ickdcacnckd ecco 797.4 826.0 738.0 + 80 122,933 108,831 | + 13.0 
North Louisiana............. 123.9 120.9 120.2 + 3.1 19,122 17,871 | + 7.0 
South Louisiana............. 673.5 705.1 617.8 + 9.0 103,811 X |} + 14.1 
ES sree 28.9 28.8 30.3 | — 5.6 4,595 4,767 | — $6 
«ica andedekecenatd 111.1 111.8 98.2 + 13.1 16,981 14,435 + 17.6 
CP tnciacdeadacacadoeaen 0.2 0.2 0.2 esaen 27 29 | — 69 
Ns 2 ivncideumecsneekomaey 59.6 53.7 42.2 + 41.2 8,508 6,607 | + 28.8 
ES ik oe hank eawhemes wae 38.8 38.5 25.6 + 51.6 5,992 3,524 + 70.0 
SE ee eee eee 0.2 0.3 0.1 +100.0 34 29 | + 17.2 
PED NONI. oo vv csccwscccssce 242.8 249.6 220.2 + 10.3 37,055 33,406 | + 10.9 
Southeast New Mexico....... 241.3 248.1 | 217.2 + 11.6 36,684 32,975 | + 11.2 
Northwest New Mexico...... 1.5 15 | 3.0 — 50.0 371 431 | — 13.9 
cc cucctinnedaucuken 10.2 10.1 8.0 + 27.5 1,309 1,216 + 7.6 
NID 6550 csccccncans 26.0 26.7 19.6 + 32.7 5,318 4,055 | + 31.1 
CE pc Anhncndscdae nec kawned 12.8 13.0 11.7 + 9.4 1,914 1,685 | + 13.6 
DD 3 4.544-44anebe mama’ 585.6 600.9 531.6 + 10.2 92,330 82,669 | + 11.7 
SECRET 19.8 18.9 22.2 — 10.8 3,170 3,384 | — 6.3 
.. <cccatnecsesavied 0.1 0.1 e 2 saeean 10 16 — 37.5 
pO rrr ee 0.1 0.1 Oe: | D - sucess 6 8 — 25.0 
Pe dkadiabsnaesenaeecenas 2,977.2 3,029.7 2,836.8 + 49 464,110 449,015 | + 3.4 
Dist. 1: South Central........ 55.2 55.0 54.1 + 2.0 8,107 7,742 | + 4.7 
Dist. 2: Middle Gulf......... 158.4 159.7 147.4 + 7.5 24,285 23,552 | + 3.1 
Dist. 3: Upper Gulf.......... 449.9 452.8 449.4 + 0.1 69,255 70,636 — 2.0 
Dist. 4: Lower Gulf-S.W...... 240.7 248.6 237.5 + 13 37,713 38,223 — 13 
Dist. 5: East Central......... 45.4 45.5 46.0 — 13 7,047 7,321 — 3.8 
Dist. 6: Northeast........... 337.7 345.9 335.7 + 0.6 53,358 54,393 — 19 
Dist. 7-B: North Central. .... 152.6 160.5 139.2 + 9.6 23,774 21,270 | 11.8 
Dist. 7-C: West Central. ..... 189.2 192.9 189.9 — 04 27,983 28,862 — 3.1 
8 | eres 1,044.1 1,060.2 914.3 + 14.2 158,639 144,651 | + 9.7 
| Pre 209.8 213.5 207.6 + 1.1 31,605 30,030 | + 5.2 
Dist. 10: Panhandle.......... 94.2 95.1 87.7 + 7.4 14,249 13,094 | + 8&8 
Me creer ce 5.2 | 4.9 | 5.8 | — 104 812 837 — 3.0 
SNS RRC Rt eT y: 0.1 | 0.1 | ree 5 2 ieennaee 
WO UNION, 5 5c ccaesvcaceses 6.0 5.9 | 63 | — 4.8 904 978 | — 7.6 
i608 06sinuendecenvas 277.4 271.0 272.1 + 19 42,949 40,600 + 58 
Total United States....] 7,056.9 7,143.6 6,677.0 + 5.7 1,090,884 1,028,029 + 6.1 

















Source: Bureau of Mines and API. Texas districts data from API and do not necessarily agree with State totals. 
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CRUDE IMPORTS 


(Thousands of Barrels Daily) 


ALL OIL IMPORTS 
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® Drilling rates at all-time peak 
@® More cuts made in crude output 
® Oil imports remain at high level 


Crude Oil and Refined Products Trends 
(THOUSANDS OF BARRELS) 


WELLS COMPLETED 






















































































DISTILLATE RESIDUAL DAILY 
CRUDE OIL GASOLINE FUEL FUEL IMPORTS 
Pro- Runs to | Stocks Pro- Stocks Pro- Stocks Pro- Stocks 
duction Stills End of | duction | End of | duction | End of | duction | End of | Crude | Total 
MONTH Daily Daily Month Daily Month Daily Month Daily Month Oil Oils 
1954: 
April. .... 6,615 6,811 | 280,310 3,404 | 177,006 1,374 61,721 1,140 44,362 574 950 
PP sasae 6,471 7,038 | 282,250 3,482 | 177,606 1,372 73,581 1,148 7,009 708 1,021 
June...... 6,500 6,947 | 285,155 3,483 | 165,404 1,399 86,325 1,123 50,216 624 999 
| oe 6,242 6,916 | 284,894 3,480 | 158,010 1,416 | 101,657 1,089 54,365 724 1,038 
August. 6,168 6,862 | 281,043 3,492 | 153,168 1,453 | 117,579 1,069 56,322 664 966 
September. 6,151 6,939 | 274,608 3,511 | 150,916 1,514 | 128,061 1,086 56,702 672 999 
October 6,135 6,834 | 269,442 3,457 | 149,661 1,545 | 139,128 1,066 56,541 642 1,065 
November. 6,346 6,975 | 264,566 3,530 604 1,622 | 133,886 1,120 54,891 636 1,104 
December. 6,394 7,238 | 258,385 3,605 | 155,400 1,668 | 108,144 1,187 52,105 729 1,301 
1955: 
January 6,761 7,379 | 260,156 3,639 | 169,562 1,740 86,692 1,235 49,457 739 1,348 
February 6,835 7,549 | 258,630 3,655 | 181,643 1,847 68,513 1,239 46,042 751 1,379 
March 6,886 7,374 | 264,430 3,543 | 183,972 1,703 62,457 1,185 44,970 742 1,319 
April..... 6,887 7,136 | 275,232 3,502 | 175,601 1,534 70,139 1,110 43,838 697 1,123 
6,677 7,281 | 276,948 3,605 | 168,751 1,519 83,559 1,111 45,083 742 1,137 
June..... 6,613 7,484 | 270,850 3,725 | 157,439 1,628 | 100,652 1,080 44,398 764 1,159 
July..... 6,632 7,580 | 264,601 3,824 157,079 1,575 | 119,169 1,091 44,894 860 1,161 
August 6,665 7,580 | 256,427 3,858 | 151,912 1,621 | 133,675 1,090 45,480 756 1,155 
September. 6,731 7,483 | 256,269 3,784 | 150,194 1,621 | 143,248 1,061 46,267 829 | 1,218 
October 6,831 7,465 | 267,346 3,827 | 153,103 1,612 | 152,288 1,123 47,040 821 1,206 
November 7,014 7,692 | 260,707 3,867 | 157,871 1,680 | 141,808 1,214 44,071 823 1,322 
December. 7,155 | 7,762 | 265,610 3,916 | 165,433 1,765 | 111,333 1,286 39,174 884 1,502 
1956: 
January .. 7,199 8,023 | 261,592 3,927 | 183,905 1,923 86,141 1,344 38,247 805 1,422 
February . 7,208 8,047 259,504 3,854 196,092 1,918 71,335 1,286 35,673 878 1,472 
March.... 7,278 7,914 | 265,683 3,829 | 199,698 1,808 60,846 1,213 32,984 934 1,425 
April..... 7,144 7,501 | 274,030 3,581 189,770 1,720 62,810 1,139 32,790 829 1,252 
7,057 7,865 | 276,390 3,715 | 184,676 1,705 76,632 1,174 35,686 919 1,337 
May, 1956 | 
Change: 
In Month 87 +364 | +2,360 +134 | —5,094 —15 | +13,822 +35 | +2,896 +90 +85 
In Year.. +380 +584 —558 +110 | +15,925 +186 | —6,927 +63 | —9,397 | +177 +200 
| 
WeekEnded: 
6-15-56... 7,066 | 7,953 | 274,075 3,909 181,487 1,721 84,996 1,080 37,319 786 1,198 
6-17-55... 6,626 7,520 | 275,768 3,648 165,285 1,601 91,269 1,158 45,684 817 1,196 
| | | 
Source: Data for last two months from API; prior monthly data from Bureau of Mines. 
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U. S. Wells Compieted in May and First Five Months, 1956-1955 














NEW WELLS COMPLETED AND FOOTAGE DRILLED 

















































































































































































































































TOTAL DETAILS FOR JANUARY-MAY 

DETAILS FOR MAY NEW WELLS Rigs in Operation 
— a Total NEW WELLS FOOTAGE —— . 

Salt Footage May | April | May 

Water) Gas | Water} May | April | May May, Percent 31, 30, 31, 

STATE or DISTRICT Oil | Dist. | Gas | Dry | Input | Input | Disp. | 1956 | 1956 | 1955 1956 1956 | 1955 | Diff. 1956 1955 1956 | 1956 | 1955 
ong (ideieanelestasental Mince bacccsl  ~Mlanueceiegasaabeerees cal a 275,657 a 17 14 4 

RE ose aa ceawas ee! eee ee COE Seer eee. Ske or ae Py Clee i are 16,136 | es, Sa 
EE ER ee 2 ER REE Sew 62 76 80) 186,747] 333) 282) + 18.1 1,071,382 921,204 60 48 39 
DE cnarcnrescuansan 142)..... 6 _ RR AE eS 180} 177) 220 834,382] 906) 1,008) — 10.1) 4,243,092) 4,878,065) 216) 223) 245 
eee 37 1 10 RRS REE TR 121 93 129 309,658] 554 581; — 4.7| 2,936,763] 3,138,318 60 59 89 

EL, cedvecve cuneeacee ee Ee re emer, Sees, eRe Be a BS , ER 6 14) — 57.2 35,002 SE ee 
as. Se Se Bae . te! Seer SSS 2 — 9,269 oe Sey SE, Sse 1 ee 
Idaho. . : a poe Pee Sere ares CERES ee CEE! Pere TS 1 2} — 50.0 4,528 7,305 eee ee ; 
OT ae 139 val 2 ESSER pee eee 319 318 256] 751,529] 1,382) 1,339} + 3.2 3,261,575 3,233,866) 300 265 303 
EEE EE ot 13 7 ee 31 See Se 45 42 51 83,152] 225) 219) + 2.7 394,590 341,263 90 84| 100 
CE Sick edcxedpumanion’ 197 ; | _ aa ee 9} 424) 392) 409] 1,536,327] 1,906) 1,874) + 1.7] | 6,942,174; 6,865,020} 430) 455) 498 
PE cnidcvedcecaccouce 55 eal 19 62 1 re 138 150 119 200,049] 706 570} + 23.9 1,000,211 953,149) 116 121 117 
Louisiana. ..... sh 190 11) 25 er Serer 1 344 304 369] 2,436,286] 1,486) 1,663) — 10.7) 11,197,002] 10,251,750) 435 437 390 
North Louisiana......... 102). <s 7 SS Sa ee 164 135 209) 512,408 577 876) — 34.1 2,056,879 2,471,458} 93 77 76 
South Louisiana.......... 88 11 18 Sy Cacia tineaon’ 1 180 169) 160} 1,923,878) 909 787; + 15.5 9,140,123 7,780,292 342 360 314 
* Gulf of Mexico. . Se 7 Ree) See eee 37 36| 28 346,148 186 123} + 51.2 1,699,654 1,138,951 79 68 52 
NS EEE PSREEL CEC, “SELES men peer, Seer errs eT See en. Fewer: CREE Se RnR, rere) Merger: 3 3 5 
Michigan anten amitecn 16}. , | inde SS Serre! See 32 24 41 93,993 188 203} — 7.4 527,865 590,087 78 58 85 
Mississippi.......... imaaioa 9} 1| 3 SE Ne AS 28 40 38] 188,920} 173} 200) — 13.5} 1,263,078) 1,506,012 26 29 42 
Missouri sar niece en VEY: ror ee ae See ma 1 | ae 15 20) — 25.0 13,595 11,063 eee 4 
RG .'s Viaminanka 13}... | RE. RE RR er 28 24 28 137,579 157 115) + 36.5 835,603 596,974 60 47 37 
Nebraska 24} Rn er 62). 86 87 84 489,219 414 283) + 46.3 2,355,781 1,634,203) 40 45 49 
Nevada. . alle ee A See 1 1 1 7,349 3 5| — 40.0 24,752 36,528 3 4 1 
New Mexico.... 76 61 ER Ree, SNA 165 166 173 702,230) 770 646) + 19.2 3,487,773 2,743,584 232 203 165 
New York SR err eer eee eo 37 33 28 51,200} = 151 135} + 11.9 213, 186,593) 57 52 49 
North Dakota. . 17)  PPEEE See eee 25 25 24 188,940 119 96) + 24.0 906,067 702,322 22 20 19 
Ohio... Fone 52 7 . ia 83 94 101 237,926 429 437; — 1.8 1,102,016 929,279) 212 218 206 
} coma arden 447| 3) 38} 226 3 9} 726) 690) 677] 2,609,225] 3,516) 2,949) + 19.2) 12,713,388) 9,960,815] 644) 644) 644 
regon hone = ee | 7 23 aS rere Soe en ee) See, Sea, ee Sere i ,880).... Sen Pia, Ape pt 1 
Pennsylvania......... | 41 16 20 1 100 92 55 262,341 486 293) + 65.9 1,257,540 550,694 140 142 110 
Scuth Dakota ica ee | ae mph Teren, Pee, Pr Or ee BRS 3 4) — 25.0 19,542 24,038 5} ad 2 
Texas ese 1 ia8| 27) 60 732 37 er 1,994} 1,939) 1,5641 8,264,407] 9,544) 7,750) + 23.1) 40,192,375) 34,082,206 1,465) 1,439} 1,326 
Dist. 1: South Central... 144! canal 2 | ree 203 173 155 560,658, 881 724) + 21.7 2,427,218} 1,955,308 66| 71 52 
Dist. 2: Middle Gulf... . 21) 6) 6 28| 61 81 72 394,607] 363) 332) + 9.3) 2,250,632) 2,003,371 52) 57 38 
Dist. 3: Upper Gulf....... 82 4) 3 55 144 172 146) 994,689 761 719} + 5.8 5,046,881 4,667,369 147| 157 127 
* Gulf of Mexico ao) Sarees Meee FS , mr ee 4 7| — 42.9 40,088 70.548 1 1 3 
Dist. 4: Lower Gulf-S.W. 48) 15) 7 eee SER Lae 129 118 105) 692,593 588 557; + 5.6 3,063,769 2,906,836 96) 77 68 
* Gulf of Mexico 1) eA ie RR pe ees 2 1 1 20,497 6 7| — 143 60,7 63,743 3| 3 2 
Dist. 5: East Central oe | 2 17 19 23 22 79,623 109 120; — 9.2 372,119 496,189 7 8 13 
Dist. 6: Northeast ‘ 40} 1 6 ae 83 85 59 456,202) 378 255} + 48.2 1,982,958 1,416,425 81) 7 66 
Dist. 7-B: North Central. . 114) aguas 4 130 248 278 197 878,766] 1,366) 1,240) + 10.2 4,717,034 3,723,818) 150; 156 157 
Dist. 7-C: West Central. . 74| en, Seeey ES SAE ee 116 111 107 573,036) 550 521} + 5.6 2,583,075 2,832,497 136; 120 134 
Dist. 8: West... *e 256) 1 1 ee Seer 351; 352 297] 1,695,253] 1,706) 1,470) + 16.1 8,734,372 7,979,735 375 338 380 
Dist. 9: North. 257) 2 201) 37 497) 450} 312] 1,424,394] 2,292) 1,384) + 65.6 6,957,156 4,629,684 245) 270 220 
Dist. 10: Panhandle. 102 27 14) euied 143 96 92 514,586) 5. 428) + 28.5 2,057,161 1,470,974 116) 111 71 
Utah 3| | 4} 14] 21} 6 = 3S :99,488] 64] S38] + 68.4] —299,427/ 186,416] 23/1617 
Jashington. . . . RS ae | a pata alicawa epee: Gre SR Ee rf . | eee re epee, ele 
West Virginia. . 5 } 48 7 60 38 42 158,609 292 236) + 93.7| 778,974! 637,329 186) 170 184 
Wyoming...... 36 a 3 31 70 68 66 304,089 379 292) + 29.8 1,794,272} 1,453,700 96) 84 82 
Total United States 2,696 43} 357| 1,909 77 2 19] 5,103} 4,890) 4,563] 20,511,869] 24,249 21,285) + 13.9} 99,180,816} 86,636,916] 5,019 4,886) 4,816 
| | | 
Total Western Canada. . ee } 5 30} «e - - 1 157 171} 113 758,223 968 887) + " 4,678,524| 3,884,129 207) 159) 144 
| | | J 









































THE NATION’S DRILLERS completed 
5103 new wells during May to set a 
new monthly drilling record. It was 
the first time in history that the 5000- 
new well mark had been reached in a 
single month. 

May’s record-breaking operations 
boosted the year’s wells to a lead of 
almost 14 percent over the previous 
peak drilled in 1955. Indicating a 
continuance of high-level activity was 
the near-record number of drilling 
rigs in the field at the close of the 
month. 


The 5103 new wells recorded in 
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* Gulf of Mexico wells are included in their respective District totals. 


Drilling Peak Reached in May 


Near-record number of drilling rigs are hold- 
ing operations 14 percent over 1955 level. 


May ran the year’s five-month total 
to 24,249 new wells, which was 13.9 
percent more than the 21,285 com- 
pleted in the same period of 1955, 
which became the greatest drilling 
year in the U. S. industry’s history. 
There would have to be some very 
drastic set-backs in this year’s drilling 
campaign to prevent a new record 
from being reached, and it would ap- 
pear at this point that about the only 
question is how much will the final 
total exceed 60,000 wells. Only a few 
years ago the charmed circle was 
50,000 new wells in a single year, now 


that barrier has been broken a couple 
of times, and the next goal appears to 
be not so far away. 

At the end of May, a total of 5019 
drilling rigs were working. That was 
a new high for the year, and it was 
also a concentration of drilling units 
that was not amassed until the end of 
August last year, or three months later. 

Actually, drilling efforts have been 
somewhat more rigorous than the 
number of wells indicate. So far this 
year, footage drilled has totaled 99,- 
180,816 feet, which amounted to 14.5 
percent more than the 86,636,916 feet 
recorded a year earlier. On the aver- 
age, this year’s wells have been drilled 
to a depth of 4090 feet, while last 
year’s tests averaged 4070 feet each. 

The 99 million feet already drilled 
this year was almost equal to the total 
recorded in the whole of 1946, and 
was considerably more than annual 
footage in most pre-war years. 
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HERE'S no doubt about it. When you use 

Beth-Co-Weld in pipeline work, or around 
the lease or rig, you can be sure of steady, 
dependable service. 

Beth-Co-Weld is sound, long-lasting pipe, 
carefully made from a good grade of steel. It has 
been tried and proved in hundreds of oil-field 
installations—in fact, it was one of the first fully 
accepted types of continuous-weld line pipe 

Next time you need pipe we suggest you 
telephone the nearest Bethlehem Supply store. 
They carry Beth-Co-Weld, and will be pleased 
to help you in every possible way. 

BETHLEHEM SUPPLY COMPANY 

General Offices: 21 E. Second St., Tulsa, Okla. 


West Coast Headquarters: Los Angeles, Calif. 


Export Distributor: Bethlehem Steel Export Corporation 
25 Broadway, New York, N. Y. 


e 
Cheok bist. of Facts About, 
1 Beth-Co-Weld can be furnished to the requirements of ASTM 
A-120, ASTM A-53, and API 5-L. 
2 |t comes either coated, uncoated for wrapping in the field, or 


mill-wrapped. 

3 Sizes from ¥% in. nominal to 4% in. OD, both black and galvanized, 
are furnished in standard weights; sizes from ‘2 in. through 3 in. 
nominal also come in extra-strong weights. 

4 Sizes 3% in. OD and 4% in. OD come in weights lighter than 
standard. 

5 Beth-Co-Weld comes in single mill lengths; also in double mill 
lengths up to 50 ft for sizes 1% in. through 4% in. OD. 


6 Wide variety of ends: threaded and coupled; plain end beveled 
for welding; plain end square cut, grooved for ring joint coupling. 


BETHLEHEM SUPPLY 





Wildcat Drilling—In May and First Five Months, 1956-1955 





MONTH OF MAY, 1956 


FIRST FIVE MONTHS, 1956-1955 








New Fields 





STATE or DISTRICT Oil Dist. 


Gas 
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Total 
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Discoveries Wildcats 
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Wildcatters Set New Record 


1114 tests completed in May made it most 
active month, and upped year’s lead to 16.8%. 


May was THE busiest wildcatting 
month in history as a total of 1114 
tests were completed. This new 
monthly peak boosted the year’s wild- 
cat wells into a 16.8 percent lead over 
the 1955 record. 

The month’s activity resulted in not 
only a great number of completed 
tests, but the successful results were 
a little better than average. The 137 
new oil, distillate, and gas field open- 
ers completed during May amounted 
to 12.3 percent of the total wells 
drilled, while the average, so far this 
year, has amounted to only 11.5 per- 
cent. 

In five months, the nation’s ‘wiid- 
catters completed 5014 tests—579 of 
which proved commercially produc- 
tive—to top the 4293 drilled in the 
same period of last year by 16.8 per- 
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cent. This lead was extended during 
the month from the 15.6 percent mar- 
gin held at the end of April. 

All types of drilling—wildcat and 
development—have been carried on 
at record rates so far this year, with 
slightly greater emphasis on explora- 
tion. Compared with 1955, which was 
the most active drilling year, total 
drilling activity in 1956 has been 13.9 
percent higher, while wildcatting has 
enjoyed a 16.8 percent edge. Of all 
wells drilled in the first five months 
of this year, 20.7 percent were classed 
as wildcats, and a year earlier 20.2 
percent had been exploratory tests, 

Through May, 443 new oil fields 
had been opened, and these num- 
bered 8.8 percent more than the 407 
discovered in the comparable period 
of last year. However, instead of an 


8.8 percent increase new oil discov- 
eries should have been 16.8 percent 
higher than last year to maintain an 
even pace with the 1955 score. In 
other words, 475 new oil fields should 
have been opened instead of the 443, 
if the 1955 par had been matched. 

This year’s gas and _ gas-distillate 
discoveries, numbering 136 to last 
year’s 128, also failed to match up 
with the increase in activity. These 
finds amounted to only 6.3 percent 
more than the earlier year’s. 


Summary of Results of Wildcat Drilling 








FIVE MONTHS 
January- May 





Percent 
ITEM 1956 | 1955 | Diff. 
New Field 
Discoveries: 
Oil 106) 86] 443 
e 8 8 45 46 


23] 21) 91) 82 
115] 579| 535 











Total Discoveries. 137 
Dry Wildcats 977 893] 4,435| 3,758 
Total Wildcats...) 1,114 1,008} 5,014] 4,293 


12.3} 11.4) 11.5) 12.5 
88.6] 88.5) 87.5 














Percent Productive 
Percent Dry 87.7 

















WORLD OIL * July, 











(\ 














GRAVITY 





SURFACE 


BEDROCK 


GUELPH 
































TRENTON 











PRE-CAMBRIAN 


























BLES Y SBE XE 











INTRUSIVE 


AR AK TP VR EVER 

















FIGURE 1—-Diagrammatic sketch of subsurface structures with related gravity profile. Profile is compressed laterally. 


Reefs Are Hard to Find 





The gravity meter is finding widespread importance in the definition of 


structures often overlooked by other geophysical methods. This is particularly true in 


locating hard-to-find reef type structures. 


By RICHARD A. POHLY 
Pohly Exploration Company, Tulsa 


EASILY-FOUND OIL structures have 
been very nearly exhausted and the 
industry must rely more and more on 
the geophysicist to map structures 
which have no surface expression. 
The seismograph has long been recog- 
nized as a useful tool for detailing 
subsurface structure, but many areas 
because of glacial drift, erratic veloci- 
ties or extremely difficult terrain, 
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make use of the seismograph difficult. 
In planning an exploration program 
for such areas, the producer should 
consider the gravity method. 

The gravity meter, as a geophysical 
tool for locating oil and gas traps, has 
been used less in the northeastern 
U. S. than it has in any other similar 
oil producing area, It is probable that 
this lack of utilization has been the 


result of two distinct attitudes on the 
part of the producer, In the first 
place, the Appalachian geosyncline is 
considered to be the birthplace of the 
anticlinal theory of oil and gas ac- 
cumulation and it is true that most 
structures in that area are associated 
with mapable surface features. For 
this reason surface mapping by the 
geologist has been an adequate tool 
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FIGURE 2—Map of Ohio showing Newburg 
production and zone most favorabe for Niaga- 
ran reefs. (After Flato, 1955) 














for locating traps. In the second place, 
the gravity meter has too frequently 
been considered only a reconnaissance 
tool useful in mapping large areas in 
basins where subsurface information 
is limited. 

Although the gravity meter has 
been in use as an exploration tool for 
more than 20 years, a great many 
people in the petroleum industry 
know little about either the instrument 
or its use, so a brief description of the 
instrument and its application may 
help some of the readers to better un- 
derstand the suggestions which are 
made later. 

The gravity meter itself is nothing 
more than an extremely sensitive 
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spring balance with which even very 
slight changes in the force of gravity 
are measured. These changes in the 
force of gravity result from changing 
densities in the subsurface rocks, Fig- 
ure 1 is a diagrammatic sketch of a 
number of features which are com- 
monly found in the subsurface rocks 
of the area under discussion, along 
with a profile of the approximate 
gravity anomalies which would ac- 
company these features. At the right 
hand edge of this diagram is shown a 
sharp change in the surface elevation. 
It will be noted that this does not pro- 
duce any effect on the gravity profile 
because it is possible to measure the 
change in elevation and make proper 


corrections to remove the gravity 


effects. 

The bedrock surface in most areas 
has been affected by erosion and gla- 
cial action. This effect is represented 
by a small “high” extending well 
above the average bedrock elevation 
and, near the left hand side of the 
figure, a channel in the bedrock sur- 
face. These features cause a gravity 
maximum and a gravity minimum 
which are caused by the change in 
density between the unconsolidated 
surface material and the more dense 
bedrock. A similar condition occurs 
at the interface between the salt and 
the overlying rocks, where these rocks 
have a density higher than salt. 
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On the extreme left hand side of 
tlic illustration, is shown a Niagaran 
reef which causes a sharp increase in 
the elevation of the Guelph surface. 
Since such a reef causes the limestone 
or dolomite to occupy the horizon 
normally occupied by the salt, a 
cravity maximum is produced on the 
eravity profile. Similarly a ridge in 
the Pre-Cambrian surface causes dense 
rocks to be folded up into the same 
horizontal plane with rocks of lower 
density and, therefore, causes a gravity 
maximum. 

Another feature in the subsurface 
which causes sharp anomalies in the 
gravity map is that of a very dense 
intrusive within the Pre-Cambrian, a 
condition also represented in Figure 1. 
It should be pointed out that the 
gravity profile is considerably com- 
pressed in the illustration to allow all 
of the features to show. Actually the 
width of any gravity anomaly is nearly 
four times as great as the depth to the 
mass causing the anomaly. This rela- 
tion of width to depth permits the 
gravity interpreter to make rough 
depth approximations in any given 
area. Of all the effects shown on this 
diagram, the only two which would 
have any relation to oil or gas ac- 
cumulation would be the Guelph reef 
and the anticline associated with the 
Pre-Cambrian ridge. The interpreter 
would attempt to remove the effects 
of the other features to better define 
these structures. 


Reefs. In recent years the discovery 
of oil and gas in the Guelph-Lockport 
reefs has attracted considerable atten- 
tion. These reefs have been found to 
be prolific producers in Illinois, Indi- 
ana, Michigan and Ontario. In 1955 
the Ohio Geological Survey, in its 
publication “Oil and Gas In Ohio,” 
1954, included an excellent paper by 
Bernard A. Floto entitled “The Pos- 
sible Presence of Buried Niagaran 
Reefs in Ohio and Their Relationship 
To the Newburg Oil and Gas Zone.””* 
Figure 2 is a copy of Floto’s map from 
that paper showing the location of 
Newburg oil and gas pools and areas 
favorable for Newburg production. A 
majority of these known reefs were 
discovered by random drilling and, as 
would be expected, are situated along 
the trends where drilling has been 
most intensive. Floto (1955 p. 41-52) 
suggests that zones A and B provided 
the best areas for future exploration. 
This same thinking could be extended 
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to include the northwestern portion of 
Pennsylvania and western New York. 
Ver Wiebe (1952 p. 13) notes that a 
similar reef has been found near 
Geneva in Ontario County, New 
York.? 

These reefs are pinnacle type bio- 
herms and usually occur as circular 
bodies having a diameter which varies 
from a few hundred feet to two or 
three miles, and a vertical dimension 
ranging from a few feet to several 
hundred. Figure 3 is a diagram of a 
typical Niagaran reef. The reef core 
is an undifferentiated mass of highly 
porous limestone or dolomite made up 
largely of fossil remains. The very 
high porosities in the upper part of 
the reef cause the limestone or dolo- 
mite to be of low density; however, in 
most cases it has been found that the 
lower part of the reef is extremely 
dense through secondary filling of the 
pores. The reef flank consists of 
steeply dipping beds made up largely 
of reef detritus. These beds interfinger 
with the normal inter-reef facies. The 
reef exerts considerable influence on 
the beds directly above it, causing 
marked thinning in salt or shale, and 
well-defined structure in limestones. 
The effect which these various de- 
formations have on the gravity has 
been described in several publications 
(Pohly, 1953, Pohly, 1954).* For the 
purpose of this paper we will only 
mention that the net effect is a gravity 
maximum resulting from the extra 
densities in the lower part of the reef, 


and the extra compaction in the beds 
above and below the reef. The effect 
which a reef produces on the gravity 
contours is shown in Figure 4. This 
illustration is the Bouguer map of an 
area surrounding the Dawn No. 156 
pool in southwestern Ontario. On this 
map all of the effects of changing 
densities in the subsurface tend to 
influence the gravity, and only a per- 
son with considerable experience in 
gravity interpretation can detect the 
anomaly associated with the reef itself. 
Many devices have been employed by 
the geophysicist to separate the im- 
portant anomalies from the many un- 
important gravity effects in such an 
area. These are well described by Net- 
tleton (1954) .* 

Figure 5 shows a residual gravity 
map of the same area. This map indi- 
cates only the anomaly which is be- 
lieved to be associated with the reef. 
To produce this map the interpreter 
makes an intermediate map on which 
the contours represent the average 
gradient in the area, and do not con- 
tain the small distortions found on the 
Bouguer map. The values along these 
smooth contours are then subtracted 
from the Bouguer contours. An ad- 
ditional subtraction is made wherever 
anomalies appear to be too small or 
too erratic to be of importance. The 
final result is then the residual map 
which, quite reliably, indicates only 
the anomalies which, by size and in- 
tensity, could be produced by Ni- 
agaran reefs. 
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FIGURE 3—Schematic diagram of typical Niagaran reef. 
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FIGURE 4—Bouguer gravity map of Dawn No. 156 pool, Ontario, Canada. 


The gravity method has been ex- 
tensively used on reef problems in 
Indiana, Illinois, Michigan and On- 
tario. In those areas, over the last 
several years, approximately forty 
reefs have been found by drilling on 
gravity anomalies. The writer has had 
an opportunity to observe the anoma- 
lies associated with three of the New- 
burg reefs described in Floto’s paper, 
and it has been found that the anoma- 
lies associated with these reefs are 
very similar to those found in the 
above mentioned areas. It would, 
therefore, appear that the gravity 
method should provide an excellent 
tool for locating Niagaran reefs 
wherever they may occur in the Ap- 
palachian geosyncline. 


General Problems. The gravity 
method has also been successful in 
other areas in mapping faults and 
anticlines wherever density contrasts 
between adjacent beds are sufficient 
to produce interpretable anomalies. 
Such a condition is known to exist 
in the Appalachian area and the 
gravity meter should be considered as 
a good potential tool for mapping 
such structures wherever they cannot 
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be adequately mapped by surface 
methods, It should be noted however, 
that the rough terrain and sharp 


changes in surface densities so com- 
mon in much of the Appalachian 
area would require very accurate sur- 
veys and adequate corrections for 
these surface conditions. 

To be effective, a gravity survey 
must cover enough area to provide 
accurate information regarding the 
regional gravity effects. To meet this 
requirement, a township should be 
considered the absolute minimum of 
coverage for any problem, however, 
the gravity stations are generally 
placed along roads and such coverage 
is very rapid. In most areas a gravity 
crew can secure adequate control at a 
rate of approximately one township 
per week. 
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FIGURE 5—Residual gravity map of Dawn No. 156 pool, Ontario, Canada. 
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BOOM OR BUST? 


Four-fifths of the state has good possibilities 


for developing commercial oil and gas production. Here’s 


one geologist’s evaluation. 


By CLOYD W. SWAPP 


Valen Oil and Minerals Corporation 
Phoenix, Ariz. 


Four-FIFTHS of the state of Ari- 
zona May cover a vast oil and gas 
reserve! Basic geologic requirements 
conducive to productive horizons are 
evident. 

The rate at which Arizona may 
become a major producing state will 
depend upon members of the oil and 
gas finders fraternity enthusiastically 
following an axiom recently pro- 
pounded by A. I, Leverson, prominent 
contemporary geologist, relative to 
eventual success in the search for new 
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fields. He states, “Exploration for oil 
and gas is simple and may be summed 
up in six words. Find a trap and 
drill it!” 

Arizona, the “baby state” of the 
Union (1912) is also the baby state 
in the oil industry, having been ad- 
mitted into that enviable category in 
August, 1954, thereby becoming the 
thirtieth state to have developed com- 
mercial oil and gas within its bound- 
aries. 

The state of Arizona probably has 





FIGURE 1—Potential oil and gas stratigraphic 
areas of Arizona. 










had, and in some degree continues to 
have, more mental strikes against it 
than any other marginal or semi- J 
proven state. 


In the past, the lack of markets, J 
the isolated and inaccessible charac- J 
ter of some of the most promising 
areas, the lack of the application of 
intelligent geology, the high percent- 
age of speculative and promotional 
ventures (many of which were based 
on complete absence of geological 
study), lack of water, and the rela- 
tive high cost of drilling and explora- 
tion in relation to other undeveloped 
areas, have obviously retarded oil and 
gas development in this state. 

Most, if not all, of the above de- 
terrent factors relative to exploration 
have been eliminated or their degree 
of importance has been considerably 
minimized. 

The first well drilled for oil and 
gas of record in Arizona was drilled 
in 1903 in Yavapai County to a depth 
of approximately 2000 feet. Since that 
time, approximately 107 wells have 
been drilled as a matter of record in 
the state, the great percentage of 
which can be disregarded due to the 
fact that they were extremely shallow 
tests or strictly promotional ventures. 
lacking any geological control. 


































In the most promising part of Ari- 
zona—the northern one-third; lying 
between the 35th and 37th parallels 
and constituting some 40,000 square 
miles—only 18 wells have been drilled 
and only 9 of these reached a depth 
greater than 3000 feet. Three of these 
18 tests were completed as commer- 
cial oil and gas wells within the last 
18 months. These 18 tests constitute 
a wildcat spacing pattern of only one 
well for every 2000 square miles, and 
this meager exploration program has 
resulted in a lack of subsurface geo- 
logical knowledge considered so highly 
essential by the profession today in 
planning a drilling program in a rela- 
tively unknown area. 


















Present Exploration. At the present 
writing, the oil and gas development 
situation in Arizona is considerably 
changed. That a great deal of the 
negative geological thinking is being 
reversed, is indicated by the present 
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FIGURE 2—Cross-section northwestern Arizona as indicated on Figure 1. 


drilling exploration program being 
carried out, and by the geological, 
geophysical, and leasing projects now 
planned or in actual operation by the 
independents and major companies. 

The discovery well in the state is 
generally considered to be the Shell 
Oil Company No. East Boundary 
Butte, located in Sec. 6, T-41-N, 
R-28-E, Apache County, which was 
completed in March, 1954, and pro- 
duced from the Hermosa formation 
at approximately 4650 feet at a rate 
of 250,000 cubic feet per day. Shell’s 
offset to this well, East Boundary 
Butte 2, located in Sec. 3, T-41-N, 
R-28-E and to the east of discovery 
well was completed for 2% million 
cubic feet of natural gas and 30 bar- 
rels of oil per day, from the Hermosa 
formation at 4600-4700 feet. Humble 
Oil & Refining Company then com- 
pleted the Navajo-Tribal well in Sec. 
4, T-41-N, R-28-E, which was brought 
in for a potential of 44% million cubic 
feet of gas and 68 barrels of 32 grav- 
ity crude oil per day. This well also 
made a commercial oil drill stem test 
from the Mississippi lime at around 
5400 feet. 

Due to the fact that no gas or oil 
pipe line connections have been made 
to these wells at this time, offset de- 
velopment has been slow; however, 
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the Hancock Oil and Gas Company 
is now drilling a 6500-foot test off- 
setting Humble to the south in Sec. 
29, T-41-N, R-27-E, and the Franco- 
Western Oil Company of Bakersfield, 
Calif., is drilling a 6000-foot test in 
Sec. 22, T-41-N, R-28-E. El Paso 
Natural Gas has four core rigs drill- 
ing stratigraphic tests in the same 
area and plan a deep test in the near 
future. Successful completion of the 
present exploratory tests should re- 
sult in both oil and gas pipe line out- 
lets to the first Arizona oil and gas 
field. With the establishment of these 
outlets many offset wells will be re- 
quired and exploration will be greatly 
accelerated. 

In northwestern Arizona, the Fal- 
con-Seaboard-Valen Oil Company’s 
Government 1 is drilling a 5000-foot 
test in Sec. 28, T-38-N, R-8-W, Mo- 
have County. This is the first test to 
be drilled in Northwestern Arizona, 
an area embracing some 8000 square 
miles of a yet untested geologic prov- 
ince having definite oil and gas possi- 
bilities. 


Future. Some 6 million acres of land 
is under federal, state and fee lease 
in Arizona for oil and gas at this 
time, and the industry can look for a 
much more intelligent and concen- 


trated effort to develop the poten- 
tialities of the state during the coming 
years, 


Geological Analysis and Future 
Possibilities. The obvious way to 
properly evaluate the oil and gas fu- 
ture of Arizona would be to divide it, 
for purposes of clarity of discussion, 
into four quadrants, viz: the North- 
west, Northeast, Southeast and South- 
west quarters of the state as indicated 
in Figure 1. 

The north half of the state is well 
separated geologically. This separa- 
tion is effected by following the trend 
of the Kaibab Uplift from the Utah 
state line on the north, and continu- 
ing generally south to the Mogollon 
Rim on the south. Therefore, the 
Northeast quadrant is constituted by 
the Black Mesa Basin and the North- 
west quadrant is constituted by a 
southeast segment of the Great Basin. 

Dividing the south half of the state 
into two separate quadrants will be 
more for convenience in discussion 
than for any geologic or geographic 
reason. 


Northwest Arizona. The northwest 
portion of the state is represented 
largely by a Paleozoic section of sedi- 
mentary beds which were deposited in 
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FIGURE 3—Cross-section Black Mesa Basin as indicated on Figure 1. 


southeast part of the Great Basin. 
Figure 2 represents an East-West 
cross-section (A-A’*) of this area. Due 
to the absence of deep exploratory 
drill holes from which to gain infor- 
mation, the author has taken liberty 
to generalize on such information as 
is available to conform with an in- 
terpretation of the stratigraphic and 
structural conditions. 


e Structure—Major structural fea- 
tures of this area are the Grand 
Canyon or Kaibab Uplift to the south 
and west, and three major north 
trending high angle faults which di- 
vide the province into plateaus. The 
Colorado River separates the Coco- 
nino Plateau on the south from the 
Shivwits, Uikaret, Kanab and Kaibab 
plateaus on the north. In addition to 
this, there are numerous minor faults 
and foldings, 

It has long been the opinion of 
some geologists that this portion of 
the Great Basin is not favorable for 
the accumulation of oil and gas due 
to the section being cut by the Grand 
Canyon. In view of the following, it 
is thought that this criticism is un- 
founded. 

The primary objective in locating 
drill sites in a new area would be 
where there is evident structural con- 
trol. This type control can be found 
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along the major fault zones due to 
nosing and in numerous, low anti- 
clinal folds, which appear to be asso- 
ciated with the faulting. 

A very important item at this point 
is to establish the fact that the con- 
trol was in place during or previous 
to the cutting of the Paleozoic section 
by the Colorado River. The earliest 
time that this chasm could have been 
cut has been established by C. R. 
Longwell’ as being Pliocene or later. 
The exact timing on the structural 
control has not been so well estab- 
lished, but it is generally recognized 
that much of the movement on the 
major fault zones occurred pre-Grand 
Canyon and contemporaneous with 
the regional uplift of the Kaibab. 

Gregory” says, “The field evidence 
leads to the conclusion that the 
greater part of the displacement along 
the major faults was accomplished 
before, rather than after, the great 
denudation.” He is of the opinion that 
the antiquity of the first movements 
on these faults is reflected by areas 
such as that between Alton and Glen- 
dale in Utah along the Sevier fault 
and also south of Pipe Spring in Ari- 
zona, These zones show little or no 
escarpment along the fault, indicat- 
ing long periods of erosion since the 
movement. In other areas of the 
faulting, well-defined escarpments are 


in evidence of some movement at a 
later date. 


© Stratigraphy—Every period of the 


Paleozoic era, except the Silurian, has 
representation in this part of the 
state. The Ordovician (?), however, 
is limited to the northwest portion. 

The thickness of the section ranges 
from about 7500 feet near the Nevada 
border in the northwest to approxi- 
mately 5500 feet along the Grand 
Canyon to the southeast. 

In addition to the Paleozoic sec- 
tions, there are limited outcrops of 
Triassic and Jurassic age along the 
extreme north and west borders of 
the state. The only portion of these 
Mesozoic beds considered to be of 
any importance, oil and gas-wise, in 
the area would be the basal lime and 
sandstone members of the Moenkopi. 
These members are known to be 
petroliferous in numerous outcrops in 
southwest Utah and northwest Ari- 
zona. It is a portion of these zones 
which provides the immediate source 
of the production in the Virgin oil 
field 15 miles north of the Arizona 
line in Utah, 

Permian and Pennsylvanian sec- 
tions are represented by limestones, 
sandstones, shales and dolomites with 
considerable intertonguing which is 
typical of the transgressive and re- 
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gressive phases of a shore line profile. 
These formations have numerous 
zones which could serve as source and 
reservoir beds for oil and gas accumu- 
lation. In addition, they show numer- 
ous possibilities of stratigraphic traps. 

Mississippian Redwall limestone 
and its western equivalent, the Rogers 
Spring, is one of the more consistent 
and outstanding formations in the 
section. It has become more important 
in recent years due to its encouraging 
oil indications in south central Utah 
and northeast Arizona. 

The Muddy Peak limestone along 
the Nevada border and its eastern 
equivalent, the Martin Limestone, 
represents the Devonian Period in the 
section. The Temple Butte formation, 
also of Devonian age, and generally 
correlated with the above formations, 
extends from the Grand Canyon north 
into Utah. 

Ordovician Pogonip (?) formation 
is shown by McNair*® as being 216 
feet thick along the eastern border 
of Nevada. These beds apparently 
pinch out to the south and west as 
they are not represented in the Hurri- 
cane Cliffs or the South Grand Wash 
Cliffs in Arizona. 

The Cambrian section is comprised 
generally of three formations with a 
total thickness of approximately 2200 
feet in the northwest and thinning 
completely out at Jerome, Arizona, in 
the southeast, The Tapeats sandstone 
is the oldest Cambrian formation and 
is overlain by the Bright Angel shale 
and the Muav limestone. The Tapeats 
sandstone has also had oil shows in a 
well drilled along the east flank of the 
Kaibab Uplift in Coconino County, 
northeast Arizona. (See Figure 4 
for nomenclature of Arizona stratig- 


raphy.) 





© Summary—Northwestern Arizona— 
The basic factors which are normally 
considered requisite for oil and gas 
accumulation, viz: source beds, res- 
ervoir beds, structural conditions, and 
the all-important structural timing vs. 
migration period, are present in this 
section of the state. A drilling explo- 
ration program is warranted wherever 
local surface structural control is 
favorable, 


Northeast Arizona. The northeast 
quadrant of the state is almost en- 
tirely consumed by the large struc- 
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tural feature commonly known as the 
Black Mesa Basin. U. S. Highway 66 
traverses the Basin east to west, cross- 
ing the southern part via Holbrook, 
Winslow and Flagstaff and U. S. 
Highway 89 extends north along the 
east Kaibab monocline, branching off 
of Highway 66 near Flagstaff. Nu- 
merous access roads lead from these 
two main lines into other areas of the 
basin. 


© Structure—Although commercial oil 
and gas production has now been 
established in this quarter of the 
state, as outlined above under “Pres- 
ent Exploration,” there is consider- 
able geologic information yet to be 
obtained before the structural or 
stratigraphic nature of this basin will 
be clearly understood. The area is 
well delineated by the Monument 
Uplift to the north; the Zuni and 
Defiance uplifts to the east; the 
Navajo arch to the south, and the 
Kaibab Uplift on the west. 

In view of the data available, it is 
apparent that the area was a shore 
line or shallow shelf zone of the Great 
Basin to the northwest during parts 
of Cambrian, Devonian, and Missis- 
sippian times. There were consider- 
able environmental changes in the 
area during Pennsylvanian and Per- 
mian times, as indicated by the ap- 
pearance of thick sections of conti- 
nental and evaporite beds in_ these 
time zones. These changes were prob- 
ably affected by an active area along 
the trend of the present Kaibab Up- 
lift in combination with others to the 
north and south and by the well- 
established Defiance high to the east, 
which factors isolated this portion of 
the inland seas, 

Occurrence of igneous activity in 
the form of explosive vents, dykes 
and flows is known in the Hopi vol- 
canic field near the south central 
portion of the basin. The nature of 
these features has been discussed by 
Hager*® and are considered to have 
little if any effect on the possibilities 
of oil and gas accumulation in the 
area. 

Present day surface structural fea- 
tures of importance in the Black Mesa 
Basin include a number of low anti- 
clinal folds along the shallower parts 
of the basin. Also, there are several 
known structural highs in the central 
part in addition to many which un- 








doubtedly have not been recognized 
or mapped, due to the limited amount 
of reconnaissance work done in the 
area. Both surface geology and seis- 
mic surveys were employed for struc- 
tural determination of the discovery 
field, and both methods will undoubt- 
edly continue to be applied to the 
exploration of this vast area. 


© Stratigraphy—The Cambrian, De- 
vonian, and Mississippian periods are 
represented in this area largely by 
sediments of marine deposition whica 
increase in thickness toward the 
northwest. Due to the very limited 
number of wells drilled to these lower 
zones in the basin area, little is known 
of their nature. The combined thick- 
ness of sediments encountered of these 
ages was approximately 600 feet in 
the Amerada and Stanolind well in 
the east central part of the basin. 
Seventy miles west of this, and on the 
west edge of the basin, the Collins- 
Cobb test penetrated 1400 feet of 
sediments of the above systems. 

Formations laid down during the 
Penusylvanian and Permian periods 
are more complex than those of lower 
Paleozoic age. These beds, as pre- 
viously stated, contain large amounts 
of continental sediments and some 
evaporites. In addition, there are nu- 
merous limestone and dolomite beds 
present, 

From well log information avail- 
able, it is shown that the combined 
Pennsylvanian-Permian section is ap- 
proximately 600 feet thicker in the 
east central part of the basin than 
they are in the west central part. This 
would indicate possibilities for strati- 
graphic oil and gas traps, especially 
along the flanks of the basin. 

As shown in Figure 3, cross-section 
(B-B') there are thick sections of 
Mesozoic age in the central portion 
of the Black Mesa Basin. The Tri- 
assic beds offer some possibilities of 
production, but it is doubtful that 
those of Jurasic and Cretaceous age 
occur in satisfactory relation to struc- 
ture or have sufficient depth to be 
petroliferous, 


© Source and Reservoir Beds—There 
are numerous organic shales or lime- 
stones present in each of the periods 
represented in this area. A number of 
these have shows of oil or gas in tests 
already made in addition to the pro- 
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Every Wilson Supply—Ingersoll-Rand Compres- 
sor Installation is designed and engineered to do 
a Specific job—under conditions that exist on that 
particular job. 

Special attention is given to the engineering 
and design of the following: Adequate Cooling, 
“NV” Belt drive, Pulsation Chambers, and Balancing 
when used on piling or off-shore platforms. 

Every unit is so fabricated that only normal 
servicing is required—and such servicing can be 
handled by regular field personnel. 

Every unit is thoroughly tested by actual running 
under simulated operating conditions before leav- 
ing the Wilson Fabricating Plant. 

In event of emergency, you have available field 
engineers of Wilson Supply Company and Inger- 
soll-Rand to keep shut-down time to a minimum. 


Branch Stores 


TEXAS: Alice, Corpus Christi, Victoria, McAllen, Bay City, Columbus, Barbers 
Hill, Liberty, Beaumont, Kilgore, Sherman, Odessa. 
LOUISIANA: Lake Charles, New Iberia, Houmc, Harvey, Shreveport. 


Sales Offices 


DALLAS SHREVEPORT SAN ANTONIO 
TULSA NEW ORLEANS LAKE CHARLES 
CORPUS CHRISTI ODESSA 





Wilson Supply—Ingersoll-Rand Packaged Port- 
able Compressors are available in a wide range 
of capacities, and pressures for Gas Lift, Sales 
Gas, and Repressuring. They are furnished in 
single stage, two stage, or three stage units with 
a horsepower range between 25 and 300 per unit. 


Contact your nearest Wilson Supply Store or 
write “Compressor Division,” Wilson Supply 
Company, P. O. Drawer 19, Houston, Texas, for 
detailed information, and quotations. Please 
give suction and discharge pressure and volume 
to be handled. 


WILSON SUPPLY CO. 


1301 Conti St. ® Houston, Texas 
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duction mentioned in other sections 
of this article. 





Sections containing beds of high 
porosity and permeability, which 
could well serve as reservoirs for oil 
and gas accumulation, are present in 
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numerous zones of both the Paleozoic 


and lower Mesozoic eras. 


© Conclusion—Northeastern Arizona 
—A large leasing and continuous ex- 
ploration program in this part of 


Arizona has been initiated and will 






be accelerated in the future. Since the 
northern three-fourths of the Black 






Mesa Basin is entirely composed of 
the Navajo and Hopi Indian Reserva- 
tion lands, the control of exploration 
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Some operators like the extra 
compactness of a non-rising 
stem on the locking screw— 
others prefer the quick indi- 
cation of ram position 
afforded by a rising stem. 
Take your choice —Shaffer, 
and only Shaffer—provides 
your choice of whichever 
design you prefer. Note that 
built-in body extensions guard 
each stem in all positions. The 
stem — whether rising or non- 
rising—is never exposed be- 
yond the body where it might 
vecome bent or damaged. 
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To change rams in Shaffer 
Hydraulic Gates you simply 
unbolt and swing open two 
side doors, slide out the ram 
assembly, change rams, 
replace the assembly and bolt 
the doors. Closing the doors 
automatically aligns the rams 
within the gate body. And 
whether pipe is in or out of 
the hole, rams in either com- 
partment can be changed 
with equal ease. There’s no 
need to dismantle the upper 
compartment to change rams 
in the lower compartment — 
or vice versa! 


.. And maximum Compactnegsloa! 
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“plus.” Even in sizes as 
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vantages such as those outlined above add the fact 
Shaffer Hydraulic Gates require a minimum of space—i 
t—and you have another Shaffer 
as 13%” (12° Series 900) Shaffer 
ydraulic Double Gates require only 30” total height—Single 
1814”. And no extra room is needed at the top or 
space for making ram changes! 
There are many other Shaffer features that assure far more 
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Mud-Free 


Drainage 

Shaffer rams travei on high, 
narrow guide ribs above the 
steeply-sloped ram compart- 
ment bottoms. Mud and sand 
quickly drain back into the 
well—leaving no detrimental 
accumulations to interfere 
with free opening and closing 
of the rams. This assures 
quick, easy ram operation and 
simpler maintenance. In addi- 
tion, since well pressure is 
free to flow to the back side 
of the rams, it actually assists 
in the closing and sealing 
action of the rams. 
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Direct 
Hydraulic Drive 
In Shaffer Gates there are no 
yokes or complicated sec- 
ondary connections between 
rams and operating pistons. 
The hydraulic cylinders are 
directly behind the rams for 
positive action, fewer parts, 
simpler maintenance. And 
whether you select rising or 
non-rising stem design, you 
get the same fool-proof 
operating principle on the 
hydraulic drive. 
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Here's How... 


When tubing is being spun, the threads 
force the tubing to move up or down. 
The tong must either move with it, 
or else “bite” the tubing by gripping 
it on the bias. The Foster Tubing Tong 
is counter-balanced and moves up or 
down with the joint by means of the 
long, rigid tong hanger. This exclusive 
feature keeps the Foster Tubing Tong 
level, thus prevents biting and elimi- 
nates a common cause of tubing 
damage. 







































TRAILER MOUNTED to serve 


several rigs. 
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HYDRAULIC 


TUBING 


TONG 


ASSURES UNIFORM 


TIGHTENING 

The Foster Tubing Tong 
grips all tubing, sizes 2%” 
to 3%”—on the upset or on 
the small of the pipe, with- 
out changing dogs or in- 
serts. In addition, it elimi- 
nates tubing trouble caused 
by improper tightening. If 
the operator desires the pipe 
made up with 500, 700 or 
1,000 foot pounds, a special 
valve on the hydraulic line 
can be set so that every 
joint in the string will be 
made up to that tightness, 
no more nor less. 


STAYS ON PIPE STRING 


FOR THE ENTIR= TRIP 
The Foster Tubing Tong 
eliminates all time lost in 
putting tongs on the pipe 
and removing them... re- 
duces break-out and make- 
up time to one-third of that 
formerly required. seconds 
to break out joint, seconds 
{ to make up joint. 
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*& STAYS ON PIPE STRING 
FOR THE ENTIRE TRIP 


*& 7 SECONDS TO BREAK OUT JOINT, 
..-5 SECONDS TO MAKE UP 


* SAVES BACK-BREAKING WORK 
* PROTECTS TUBING 
* ASSURES MAXIMUM SAFETY 


CATHEAD COMPANY 


P. O. BOX 
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and development in this area will be 
directly related to the action of the 
Tribal counci] of these tribes and to 
the sale of leases, and regulation by 
the Bureau of Indian Affairs. 

Oil activity in some of the most 
geologically interesting part of the 
basin has been stalemated for years 
due to a boundary dispute between 
the Hopis in the central part of the 
basin, and the Navajos, whose reserva- 
tion surrounds them on all sides. This 
dispute will have to be settled by an 
act of the U. S. Congress, which will 
require considerable time. However, 
on the favorable side of the ledger is 
the recent announcement by a large, 
independent oil operator in Dallas 
that several million acres in this area 
have been leased for oil and gas ex- 
ploration directly from the Navajo 
Tribal council. Competitive bids will 
continue to be requested by oil com- 
panies on desirable acreage in other 
parts of the Navajo Reservation 
through the Bureau of Indian Affairs, 
The south one-fourth of the Black 
Mesa Basin is federal, state and fee 
acreage and is open for any oil oper- 
ator, there being an estimated 400,000 
acres under lease in this specific area 
alone, at this time. 


Southeast Arizona. This portion of 
the state consists largely of scattered 
mountain ranges, generally having a 
north to northwest trend with broad 
intermountain valleys. Some of these 
ranges are comprised almost entirely 
of igneous and metamorphic rocks 
while others have great thicknesses of 
Paleozoic and Cretaceous sediments. 

The valleys in most instances con- 
tain thick accumulations of alluvial 
material, which is a detriment in de- 
fining structural control in the sec- 
tions below. This valley fill has been 
found in some cases to be as much 
as 4000 to 6000 feet thick. 

In examining the section northwest 
of Tombstone and also in Rucker 
Canyon, northeast of Douglas, it was 
found that these formations contain 
numerous zones which could very well 
serve as reservoir beds for oil and gas 
accumulation. In addition, there are 
excellent sections containing dark 
black shales 


which could well serve as source beds. 


gray to carbonaceous 

Near Willcox in one of the large 
intermountain valleys there are a 
number of oil seepages. Some of the 
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The money on the left illustrates barrels of oil recoverable 
from a reservoir through ordinary, rule-of-thumb methods. 
All formation information is assumed. No core analysis 
and associated reservoir engineering costs are involved. 
Total recovery from the reservoir “just happens” and the 


operator is “home free.” 


The money on the right represents maximum ultimate 


recovery ... from the same reservoir . . . effected through 


Core Lab's modern technical methods. Basic formation 


information is obtained through direct analysis. Engineered 
control is established and applied throughout the produc- 


tive life of the reservoir. 


What are the costs involved? Only one or two of those 
silver dollars, compared with the gain as illustrated — 


that’s all the operator must spend. 


Penny-wise, barrels foolish? Or maximum ultimate 


recovery? It’s your choice. 


THE ONLY FULLY INTEGRATED PETROLEUM RESERVOIR ENGINEERING FIRM 


CORE LABORATORIES, INC. 
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When measuring the costs 
of a hole in the ground 








had Bb, D, ” 


bit cutting surfaces help 





you cut hole costs 


because the top quality stress- 
relieved, forged, tool steel blades 
are structurally strong... tougher 
than your kelly. 


The finest quality tungsten carbide 
inserts are used on all cutting sur- 
faces. A_ scientifically controlled 
welding process, developed by Haw- 
thorne, provides maximum metal- 
to-metal insert bond, preventing 
loosening while drilling. 


A unique dressing procedure of 
cutting surfaces produces a supe- 
rior drilling edge, and the diamond 
point grind provides faster, 
smoother penetration in hard for- 
mations. 


These exclusive Hawthorne fea- 
tures, plus the patented replace- 
able, interchangeable blade design, 
make the “Blue Demon” Insert 
Rock Bit first choice for all-forma- 
tion drilling in the exploration 
industry. 


WRITE FOR ILLUSTRATED CATALOG. 


HERB SATE SLITIA 
INC. 


P. 0. Box 7366 Houston 8, Texas 








Cable Address: HAWBIT 
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water wells drilled in this area were 
abandoned due to oil contamination 
and it has been reported that sev- 
eral hundred barrels of this oil was 
pumped from the surface of the water 
and sold for use as automobile fuel 
between 1928 and 1938. 

The large alluvial filled valleys offer 
more of a challenge. It is considered 
quite possible, however, that there are 
favorable structural traps in and 
along the edges of these valleys, but 
it will take considerable geological 
and geophysical work plus some posi- 
tive geologic thinking to determine 
the procedure most adaptable to the 
mapping of each particular area. As, 
and when this mapping is completed 
only an intelligent drilling program 
will give the final answers. 

The presence of reservoir beds, 
source beds and surface indications 
are indicated in parts of southeast 
Arizona, In the less structurally dis- 
turbed areas several anomalies have 
been observed, a few of which have 
been mapped and these offer favor- 
able areas for exploration. 


Southwest Arizona. Geological con- 
ditions in this section of the state are 
similar in many respects to those of 
the southeast quadrant. The moun- 
tain ranges are largely igneous with 


some remnants of Cretaceous and 
Tertiary beds outcropping along the 
ridges. The extensive intermountain 
valleys contain thick accumulations of 
valley fill which, as mentioned pre- 
viously, would be a detriment to locat- 
ing possible oil and gas structures, 
The thickness of the sedimentary sec- 
tions to be expected in the area is not 
known but is probably much less than 
in the southeast. A series of step 
faults having a general northwest- 
southeast trend and paralleling the 
mountain ranges in the area could 
form effective traps for oil and gas 
accumulation. 

Development of this area will de- 
pend largely upon effective geophysi- 
cal and geological interpretation of 
the unusually adverse conditions 
present. 


Drilling Conditions. Considering the 
entire state of Arizona, the explora- 
tory drilling problems are no differ- 
ent, nor any more expensive than in 
similar areas throughout the Rocky 
Mountain region. No exceptional con- 
ditions were encountered in drilling 
the Shell and Humble discovery wells 
in the northeast corner. By the selec- 
tion of proper size and type of equip- 
ment for drilling to the projected 
maximum depths this situation should 
prevail throughout the state. In ex- 
ceptional cases of excessive lost circu- 
lation, particularly in an area short on 
water, operators are converting to air 
equipment and experiencing no diffi- 
culty. 

Cable tools and/or air will be seri- 
ously considered, particularly in the 
completion of many exploratory wells, 
due to subnormal reservoir pressures 
known or expected to exist in many 
areas of the state. 
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FIGURE 1—These are the values selected for the various factors. Hole diameter is 8 inches and R, = 
magnitude of the values of the formation factor. 


1. The values of Ri/Rm give a rough order of 


How do the various logging devices compare when... 


Determining True Resistivity 


The 40-inch induction log appears to be the most efficient, since it gives a 


reading approximately R, in the greatest number of cases. 


By MAURICE MARTIN 

and J. L. DUMANOIR 
Schlumberger Well Surveying 
Corporation 


Richfield, Conn. 


THE RELATIVE performances of the 
various resistivity measuring devices 
in picking beds and defining their 
boundaries are well known. 

Not so well known, however, are 
their relative abilities to give values 
approximating true formation resistiv- 
ities. True resistivity, (R,), is essen- 


tial for the determination of water 


saturation in a given reservoir. 
The efficiencies of the logging de- 
1956 » 
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vices in reading R, cannot be deter- 


mined completely and accurately from 


log analysis alone, because some of 


the factors affecting the readings are 
generally unknown, or inaccurately 
known; (the depth of invasion, for 
example). 

Accordingly, the efficiencies of the 
various devices (normals, laterial, 
laterolog, induction log) were in- 
vestigated by computations and labo- 
ratory tests. 

For purposes of comparison, the 
factor of efficiency used was the ratio: 
R,/R,; the ratio of the apparent re- 
sistivity recorded by a particular de- 


vice for a given set of conditions of 


bed thickness, invasion, etc., to the 
true resistivity of the formation. 


Conditions of the Investigation 

1. It was assumed as usual that the 
bed under consideration is bounded 
by plane interfaces, and that the in- 
vaded zone is a homogeneous medium 
limited by a cylindrical surface coaxial 
with the borehole. 

The parameters involved in_ this 
investigation, and the devices studied, 
are listed below with their respective 
symbols: 

apparent resistivity 

true resistivity 

resistivity of invaded zone 

mud resistivity 

resistivity of adjacent formations 

hole diameter 
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1 
d = 8 inches; R: = 10 R;. Note that the efficiency of all induction logging devices decreases as 


invasion increases. Efficiency usually improves with increased spacing. 


96 « Drilling Section 


diameter of invaded zone D, 


bed thickness e 
Short normal (16”) SN 
Long normal (64”) LN 
Lateral ’ (18’ 8” Lat 
Laterolog (32”) LL-7 
Induction log: 27"* 27 
Induction log: 40” 40 
Induction log: 70” 70 


* (The figures 27”, 40”, 70” designate the 


“‘spacings,”’ i.e., the distances between the main 
coils. A description of the induction logging 
method can be found in H. G. Doll’s paper on 
“Introduction to Induction Logging and Appli- 
cation to Logging of Wells Drilled with Oil Base 
Mud”’—Petr. Techn.—Vol. 1, No. 6, June 1949.) 

(The 5-FF-70” sonde is a device 
still in the experimental stage. 

2. The response of each device 

i.e. the apparent resistivity at the 
level of the bed under consideration), 
was determined for thick and _ thin 
beds, for soft formations (high poros- 
ity), and hard formations (low poros- 
ity), for water bearing and oil bearing 
beds, and for different depths of in- 
vasion. 

The values selected for the various 
factors involved are shown on Figure 
1. The hole diameter is taken equal 
to 8 inches and the mud resistivity Ry, 
as unity, The values of Ri/Ru give a 
rough order of magnitude of the 
values of the formation factor. 

(a) For thick beds R;/R»m varies 
from 5 to 100, which covers a wide 
range of practical values of the for- 
mation factor. The resistivity of the 
water bearing formations is equal to 
R;/10. The resistivity of the oil bear- 
ing formations is 2 Rj;, which, by 
comparison with the water bearing 
zones, corresponds to 22 percent water 
saturation. The diameters of invasion 
are respectively equal to 2d, 5d and 
10d. 

b) The thin beds are 80 inches in 
thickness or 10 times the hole diame- 
ter. The case of soft formations cor- 
responds to values of Ri/R» ranging 
from 5 to 50. In this case, R, is taken 
equal to R,,. For the water sands R, 
is equal to R;/20. The oil sands have 
a resistivity R, = Rj (22 percent 
water saturation). 

For hard formations, the value of 
R;/R,, ranges from 20 to 100 and the 
adjacent formations are either 100 or 
1000 times more resistive than the 
mud. 

It should be emphasized that the 
above conditions correspond to the 
usual cases of comparatively fresh 
muds and salty formation waters. The 
case of high salinity mud has not been 
treated. 

3. The response of the induction 
logging devices were determined by 
computations, In these computations, 
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the “skin effect’? was supposed to be 
negligible. This assumption is quite 
acceptable so long as the formation 
resistivity is not too low. For very low 
resistivity the skin effect has some im- 
portance, though not enough to affect 
appreciably the practical significance 
of the derivations. 

The induction log readings were 
also corrected for the effect of the 
bore hole, when such effect was ap- 
preciable, i.e., for comparatively high 
formation factor values. 

The responses of the conventional 
resistivity devices and of the laterolog, 
for the case of thick beds, considered 
as being infinitely thick, were taken 
from the catalogues of computed de- 
parture curves.’ For thin beds, they 
were determined experimentally in the 
laboratory. The laboratory model used 
for this kind of investigation is a net- 
work of electrical resistors, which re- 
produce the actual distribution of re- 
sistivities of the media involved in the 
measurement. 


Results. The results are presented in 
charts. where the values of the ef- 
ficiencies Ra/R;, are plotted versus 
R;/R. Each chart corresponds to a 
given value of R,/R;, D\/d, and 

case of thin beds, R,. This presenta- 
tion compares the efficiencies of the 
devices in terms of increasing forma- 
tion factor or decreasing porosity, all 
other conditions being the same. For 
optimum efficiency R,/R, should 
equal unity (1 on the charts) for all 


values of R;/Ry. 


I. THICK BEDS 

The results are given in Figures 
2, 3, 4 for water bearing formations 
R,/R; 1/10) and in Figures 5, 6, 
7 for oil-bearing formations (R,/R;= 
9 


a) The efficiency of all induction 
logging devices is excellent in case of 
shallow invasion, and it decreases 
with increasing invasion. All other 
conditions being the same, the effi- 
ciency, of course, improves with in- 
creasing spacing. 

b) Except for very low formation 
factors, the 40-inch and 70-inch spac- 
ing devices give values closer to R, 
than the normals and the laterolog. 

c) For shallow invasion, the lat- 
eral device has a response little dif- 
ferent from that of the induction 
log. For deep invasion, the compara- 
tive efficiencies of both types of de- 
vices depend on the values of satura- 
tion and of formation factor. If a 
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8 inches; R: — 2Ri. Note that except for very low formation factors the 40-inch and 70-inch 
spacing devices give five values closer to Rt than the normals and laterolog. 
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pending on the invasion the SN and LL7 read 5 to 12 times Rt, the efficiencies of the other 


devices are between 1 and 4 times R:. 





comparison is made with the 40-inch 
induction log, which is the spacing 
now being standardized for the com- 
bination induction-ES, it is seen that, 
in oil bearing formations, the values 
read with this tool are closer to R, 
than those read with the lateral. For 
water bearing formations, the lateral 
is more efficient when R,/R,, is less 
than about 50, and less efficient for 
higher values of Ri /Rm. Accordingly, 
the lateral will be more appropriate 
for the detection of water bearing 
beds than the 40-inch induction log 
(and still more so than the 27 inches), 
in formations with medium porosity 
(around 20 percent) which are 
deeply invaded (such as the Lower 
Wilcox in the Gulf Coast for ex- 
ample). This result, however, is given 
for beds of infinite thickness, 1.e. in 
practice, for bed thicknesses several 
times as great as the lateral spacing. 
In fact, formations this thick are very 
rare. Moreover they are most often 
broken into thinner sections by hard 
streaks, which disturb the lateral 
curve appreciably, but which have 
practically no influence on the induc- 
tion log. 

d) It seems that the 70-inch in- 
duction log would be the most ap- 
propriate device in case of deep in- 
vasion. Its advantage over the long 
lateral is that it is less affected by 
bed thickness, chiefly when R, is less 
than R, (as will be shown late 


Il. THIN BEDS 

For a bed thickness e = 80 inches, 
as chosen for the present discussion, 
the effect of adjacent formations on 
the 27-inch and 40-inch induction 
log is not too important, chiefly 
when R, is less than R,. The effi- 
ciencies for these sondes therefore are 
about the same as in the case of thick 
beds. 

With all the other devices, the 
effects of the adjacent formations and 
of invasion may sometimes compen- 
sate each other to some extent and 
the response of the device may im- 
prove. For other cases, however, the 
response may become worse. 

The analysis of the results, for thin 
beds, is more complex than for thick 
beds. and it is more difficult to formu- 
late a few simple conclusions having 
a general significance. 

(a) Figures 8, 9, 10: Soft forma- 
tions—water bearing Rj/R,» less than 
50, Rt = R;/20, Rg = Ru. 

All of these charts exhibit two dis- 
tinct groups of curves, one corres- 
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48 Inch, 1 Plate Air-Tube Clutch on High Drum Drive 
Chains in Oil Bath Cases, Outside the Frame 
Air Power-Operated Brakes, with Equalizer Beam in Front — RED IR 0 N 
Single Nut Adjustment—a Brake That Can NOT Kick! 
Three Speed Forward and Reverse, All Air-Tube Friction 
Clutch Transmission . . . . . . and Many Others 
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Soft Formation—Oil Bearing—e — 80 inches 


FIGURE 11—Since R: = R; depth of invasion is not considered. Essentially this chart shows the effect of the adjacent formations, since no invasion 


ponding to SN and LL-7, the other 
one to the other devices. 

Depending on invasion, the SN and 
LL-7 read between 5 and 12 times 
R,, the efficiencies of the other de- 
vices being comprised between | 
and 4. 

The efficiencies are not so greatly 
affected by the value of Ri /R,, as in 
the case of thick beds, except for the 
long lateral and the 70-inch induc- 
tion log in case of deep invasion. The 
long normal response is affected by 
R;/R,, but for medium invasion only. 
The responses of the 27-inch and 40- 
inch induction logs are practically uni- 
form, 

All in all, for shallow invasion all 
the devices of the lower group are 
practically equivalent. For deep in- 
vasion, the lateral and the 70-inch 
induction log have a better effi- 
ciency. 

(b) Figure 11: Soft formation—oil 
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effect is superimposed. 


bearing (R, = R;) all other condi- 
tions being the same as above. 

Since R, = R,,. there is no reason 
here to consider the depth of invasion 
and only one chart is given (Figure 
11). This chart essentially shows the 
effect of the adjacent formations, 
since for this case there is no effect 
of invasion superimposed. 

Two distinct groups of curves are 
again observed on this chart: 

The upper group, including the 
27-inch and 40-inch induction logs, 
the SN and the LL-7 is limited by 
ordinates .7 and 1. All four devices, 
therefore, are only slightly affected by 
the adjacent formations. Their effi- 
ciencies are all fairly good, with some 
advantages for the 27-inch. 

The lower group includes the long 
normal, the lateral and the 70-inch 
induction log. Here the effect of the 
adjacent beds is very important and 
increases with increasing values of 


R;/Ry» or Ri/Rm. This is due to the 


fact that, since Rg is equal to R,,, in- 


R; or Ry 
in 


amounts to in- 








creasing 


creasing the contrast of R; against 
R,. The same trend would be ob- 
served, of course, if R, and R,, were 
not exactly equal, but had close 
values. 

(c) Figures 12, 13, 14: Hard for- 
mation—water bearing; R, = R,/10, 
R, = 100 R,. 

In this case R, is greater than R; 
or Rj. 

The results are straightforward. 
The lower group of curves near and 
above ordinate 1 includes the three 
induction logging devices. The ef- 
ficiencies are practically independent 
of Ri/Rm, and, accordingly, of Ry /Rm 
since R, is taken equal to R;/10. The 
upper group includes all the other de- 
vices, which read apparent values 
equal to 4-10 times R,. 

(d) Figures 15, 16, 17: Hard for- 
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Fewering a Turney draw works for Clegg & Hunt 
Drilling Co., of Houston, Texas, these three Caterpillar 
D397 Engines really proved themselves in their first 
six months of work. The rig is shown drilling on a 
site five miles south of Lake Arthur, La. The amount 
of hole made varies up to 2000 feet in 24 hours. And 
the engines are operating day and night, seven days 
a week. 


Equipped with torque converters and compounded 
to power both draw works and mud pump, the D397s 
are giving outstanding performance. L. L. Bond, tool 
pusher, says the D397s have not only given excellent 
service but show a real advantage on the draw works 
because of their fast acceleration. ‘“They respond much 
quicker than other diesels,’’ he reports. 


Ask any owner of Cat Oilfield Engines what he 
likes most about them. He’ll tell you their depend- 






























ability makes them a profitable investment. It’s a 
fact that there are Caterpillar Diesels still powering 
rigs after more than 100,000 hours of heavy-duty work. 
They’re quality-built to stay on the job for years. 


You’ll find Caterpillar Dealers everywhere in the 
oilfields. Their application engineers, factory-trained 
parts and service specialists and complete facilities 
are available to you 24 hours a day. And in their 
broad line of Caterpillar Oilfield Engines and Electric 
Sets is the right power to meet your drilling needs. 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


CATERPILLAR’ 


*Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
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5 R; 
= 8 inches; R. = 100Rm; Re —= 10 


Note the two distinct groupings of the induction logs and the other devices. The efficiencies are 


practically independent of the formation factor. 
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mations—oil bearing; R, = 2R,, 
R, 1000 Rin. 

This value of R, was chosen in 
order to maintain R, appreciably 
lower than R,, which is the usual case 
in hard formations, whatever the 
value of R;/R,.) 

On the charts, the upper group, in- 
cluding the lateral and the long nor- 
mal, shows a uniformly poor effi- 
ciency. In the lower group, the 70-inch 
induction log gives the best average 
performance with the 40-inch induc- 
tion log a close second. The latero- 
log and short normal have also a good 
efficiency. 


Discussion. [t appears from the above 
that a device which is more efficient 
than another one under a certain set 
of conditions may become less effi- 
cient when the conditions change. In 
order to assess the respective merits 
of various devices, it is therefore 
necessary to compare their average 
performances. 

Such average comparative results 
are presented in a condensed form in 
Figures 18 and 19, for two typical 
cases. 

Figure 18 was established for a bed, 
thickness e = 80-inches, with com- 
paratively high porosity (Ri/Rm 
15, which corresponds to a porosity 
of about 20 to 25 percent), either 
water or oil bearing. For each device 
an over-all “co-efficient of merit” was 
determined by averaging its effi- 
ciencies for the usual depths of inva- 
sion in this type of formation. The co- 
efficient of merit is taken as the aver- 
age value of R,/R;,, or R,/R,a, which- 
ever value is less than one. 

The various devices are distributed 
on a horizontal line, in the order of 
increasing nominal spacings (this 
order, of course, does not necessarily 
correspond to increasing radii of in- 
vestigation). The respective coeffi- 
cients of merit are shown graphically 
on a vertical line at the level of each 
device. To facilitate the comparisons, 
the plotted points for the cases of oil 
and of water are joined together with 
a solid line and a dotted line re- 
spectively. 

Similar representation is given on 
Figure 19, this time for a compara- 
tively hard formation (Rj/R», = 70 
corresponding to a porosity of 10-15 
percent), of the same thickness 
e = 80-inches) bounded by more re- 
sistive adjacent beds. 

The values of the coefficients of 
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merit were divided into five groups, 
denoted as A, B, C, D, E, with A 
corresponding to a merit rating be- 
tween 1 and .8, B between .8 and 
6... etc. 

Table 1 shows the distribution of 
the merit rates among the various 
spacings, according to the type of 
formation (soft or hard), and to the 
saturation (oil or water). 

For soft formations, the classifica- 
tion of the devices, with decreasing 
merit rates will be as follows: 

10, 27, 70, Lat, SN, LL-7, LN. 
For hard formations: 
70, 40, 27, LL-7, SN, LN, Lat, 
and the average classification, for 
both types of formations: 
40, 70, 27, SN, LL-7, LN, Lat. 


Of course. such classifications are 
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Under these conditions the lateral and the long normal show poor efficiency. The 70-inch gives 


8 inches; R, = 1000R,,.; Ri = 2R, 


the best average. 
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Dayton Regional Warehouses 


Los Angeles, Calif.—909 East Slauson 


Dallas, Texas—925 Slocum 
Houston, Texas—1308 La Branch 


Dayton District Warehouses 


California 


Bakersfield—109 23rd St. 
San Francisco—401 Howard St. 


Texas 


Corpus Christi—1920 N. Port Ave. 


Odessa—111 N. Lee St. 
Abilene —628-30 Walnut St. 
Pampa—159 S. Cuyler St. 
Fl Paso—1701 Texas St. 


Louisiana 
2s—632°S. Peters St. 


New Orlear 
N. Market St. 


Shreveport—214 
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Wichita Falls—1300 Indiana Ave. 





Field Store Stocks 


California 
All Bethlehem Supply Stores 
Bakersfield—Power Transmission 
and Equipment Co. 
San Francisco—H. N. Cook 
Belting Co. 


Texas 
All Republic Supply Stores 
Lubbock—Lubbock Electric Co. 

Bearing Specialists Co. 
Midland—Electric Motor 
Service Co. 
Cisco——W alton Electric Co. 
Beaumont—Bebring’s Bearing 
Service Co. 
San Anton 


Pampa—Radcliff Supply Co. 
Houston—Bebring’s Bearing 
Service Co. 





Dayton Regi 

j egional Wareho ; 
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STRATEGICALLY LOCATED 


io—Alamo Iron Works 

Kilgore—Jack Anderson Engine Co. 

Wichita Falls—Mzims Bearing Co. 
Hornsby Heavy Hardware Co. 
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Corpus Christi—Bradley’s Motor E 
Armature Works 

Odessa—Duke Electric Co. 

Amarillo—Radcliff Supply Co. 

El Paso—El Paso Saw & Belting Co. 

Abilene—Carpenter V-Belt Co. 


Oklahoma 
All Republic Supply Stores 


Lovisiana 
All Republic Suppl Stores 
Oil City—Oil City Hardware Co. 


Lake Charle ;-—-Behring’s Bearing 


Service Co. 
New Orleans—New Orleans 
Belting and Bearing Co. 
Shreveport—Be aring Transm 


Co. 
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Kansas 
All Republic Supply Stores 
Coffeyville—Acme Foundry Co. 


Wyoming 
All Republic Supply Stores 
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ELT DELIVERY! 


Triple Level Warehousing 
assures immediate availability in every area 


Practically in the shadow of your rig, there’s a Field 
Supply Store stocking the sturdy Dayton Thorobred 
V-Belts you need. 

10 District Warehouses, each with a complete supply 
of matched sets, are located in key areas. 

Dayton Regional Warehouses in Dallas, Houston 
and Los Angeles back up these District Warehouses 
and Field Supply Stores with broad, deep stocks of 
perfectly matched Dayton Thorobred V-Belts. Located 
in the heart of the major U.S. oil fields, the Dayton 
Regional Warehouses assure fast delivery on V-Belt 
orders anywhere. 

That’s the Dayton triple level warehousing combina- 
tion that’s just plain impossible to beat when you want 


matched V-Belts “RIGHT NOW.” 


©D.R. 1 


Dayta 





YEARS OF PROGRESS 


World’s Largest Manufacturer of V-Belts 


77 
om) en wu lonley ease 
ah 


And when those V-Belts have to be extra-flexible to 
take the sub-diameter sheaves needed to get extra high 
speed ratios, you can depend on Dayton Thorobred 
V-Belts to do the job. 

Their new, improved flexibility, developed by Day- 
ton Laboratory Engineers, is the result of Dayton Field 
Engineers, who are V-Belt Specialists, working directly 
with oil producers and drillers. Constant contact be- 
tween field and factory means that new V-Belt con- 
struction features are continuously being developed 
to solve your problems in drilling and pumping. 

Make your next matched set Dayton Thorobred 
V-Belts— and call for them im an emergency, too. 
With Dayton triple level warehousing you're positively 
assured of fast delivery! 


956 


Power Transmission Problem? 
Call on Dayton’s round-the-clock 
V-Belt Engineering Service. 


For details write 
The Dayton Rubber Co., Industrial Replacement Div., 
Dayton 1, Ohio 








$= ne 

















































Ro=0.75 


Rj, =15 “rr 


Rm =! 











Rs =] 





e= 80" Rj =70 











Ro= 7 
R+ = 140 


Rs > |4Ro 
Rg > 7Rt 

















Fresh Mud 





—aoome Woter 


Oil 
Fresh mud 















e= 80" 














FIGURE 18 


FIGURE 19 


For each device a “coefficient of merit” was determined by averaging its efficiency for the usual depths of invasion in this type of formation. The 
coefficient of merit is taken as R,./Rt or Rc/R. whichever value is less than 1. 


somewhat arbitrary. Deviations may 
occur, for conditions different from 
those for which the present compari- 
sons were made. It seems, neverthe- 
that the classifications shown 
above are fairly representative of the 
average trends in practice. 

It should be said also that with the 
induction logging tools available at 
the present time, some limitation oc- 
curs in the accuracy of the measure- 
ments when the resistivity to be meas- 
ured is high, for example, exceeds 
about 50 ohms. A correct measure- 
ment under such a condition can be 
made only if the zero of conductivity 
is exactly adjusted at the level of a 
bed which is known to be highly re- 
sistive by means of another resistivity 
log, preferably a laterolog. 

Finally, as already stated, the dis- 
cussion applies only to the case of 
fresh muds. For high salinity muds, 
the situation would be different, and 
the laterolog would take the first 
place. 


less, 


Conclusions. The following conclu- 
sions can be derived from the pre- 
ceding discussion, for the case of wells 
drilled with fresh mud: 

The 40-inch induction log appears 
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to be the most efficient device, since 
it gives a reading approximating R, 
in the greatest number of cases. 
However, in case of very deep in- 
vasion, an induction log with a 
greater spacing, for example 70-inch, 
may be preferable, especially when 
the adjacent formations are more re- 
sistive than the bed under survey. 
The lateral shows a better effi- 
ciency than the 40-inch induction 
log, for deeply invaded water bear- 
ing formations of medium porosity 
(around 20 percent), provided the 
thickness of the bed is sufficient. This 
last condition, however, is very sel- 
dom met in practice, and a real im- 
provement over the 40-inch should 
be sought through using an induction 
logging device with greater spacing. 


TABLE 1 


Merit Rating of Various Measuring Devices 
(Fresh Mud) 





Soft Ri/Ruw=15 Hard Ri/R..=70 

Oil Water Oil Water 
LL7 B D A E 
SN A E B E 
27 A B Cc Cc 
LN E B D E 
40 A | A B | B 
70 D A A B 
LAT D } A E Ek 








Although the induction log dis- 
plays the best all round efficiency, it 
does not give an exact value of R, in 
all cases: it is therefore still necessary 
to run the induction log together 
with an additional device to correct 
for the effect of invasion. In forma- 
tions with comparatively low resistivi- 
ties such as unconsolidated or moder- 
ately consolidated sands, the short 
normal gives a proper additional log 
for this purpose. In hard formations, 
the short normal log is generally ap- 
preciably distorted and is not a reli- 
able auxiliary to the induction log. 
The laterolog should be used in- 
stead. Another advantage of running 
a laterolog is that it makes possible 
a correct adjustment of the zero con- 
ductivity on the induction log, which 
is necessary for accurate measure- 
ments of high resistivities. 

At present, a combined tool is 
available which simultaneously re- 
cords the 16-inch 
inch induction log in one run. The 


normal and 40- 


combination of induction log and 
laterolog is still under development. 
REFERENCE 


1 Schlumberger Documents No. 7 and 6 respec- 
tively. 
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Eliminate Electrical Hazards 


Proper attention to basic installation and maintenance procedures on your 


rig will increase safety and decrease operating costs. 


By W. R. SCRIMES, 


Imperial Oil Limited, Calgary, Canada 
UskrE OF ELECTRICITY around drill- 
ing rigs presents many hazards to per- 
sonnel and These can be 
greatly minimized by: 
@ Using the best available ap- 


property ‘ 


proved equipment. 

® Carefully planning electrical lay- 
out around the drilling operation. 

® Enforcing a rigid maintenance 
program. 

Approved, safe, electrical installa- 
tions around a drilling rig will em- 
body the following: 

1. Lighting fixtures of the vapor- 
proof type consisting of a base cap- 
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able of being sealed with compound 
and a lamp protected by an outer 
globe and metal guard. These will be 
found on the derrick and around the 
drawworks, mud pumps, pipe racks 
and substructure. All outside lighting 
on or around the tool house, gener- 
ator house, change houses, etc., should 
be vapor-proof. 

In fact all lighting, except that in 
various doghouses which are more 
than 25 feet 
should have vapor-proof fixtures. 
Here, although general purpose wir- 
ing, in rigid conduit with general pur- 


from the well bore, 


“gs . 
CE g 


A 





This night photograph shows how effectively the motors, pumps and general area around the rig are lighted. This is on a small rig where safety 
is just as important as on the largest, most modern rig. 


pose fixtures, may be used, good 
practice calls for installation of vapor- 
proof fixtures. All hand lamps should 
be vapor-proof construction, and no 
naked 
should be used. 

2. Junction boxes, switch boxes and 
plug receptacles should be vapor- 


proof, capable of sealing, and with 


lamps or exposed wiring 


threaded couplings. All plugs should 
be of a locking type to prevent accl- 
dental disconnection. 

3. Type S cable should be 
nected to the various junction boxes, 


con- 
etc., by approved screwed connectors 
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with rubber bushings or grommets in- 
stalled. 

4. All motors should be totally en- 
closed and have approved screwed 
cable connections. 

In layout, installation, and rig 
moving, consideration should be given 
towards minimizing the hazard of me- 
chanical damage. 

The engine-generator should be lo- 
cated as close to the center of the 
lighting system as is practicable but 
at least 25 feet away from the well 
bore. This allows the main panel, if 
housed, to be of general purpose de- 
sion, which would reduce cost con- 
siderably. Length of the feeders also 
is reduced, 

Sufficient feeders should be run 
so that failure or shut-down of one 
section of operations does not affect 
another section, Lighting for the der- 
rick, derrick floor and drawworks 
should be on a separate feeder cir- 
cuit from the lighting for mud pumps, 
mud pit, etc. Separate feeders also 
should be run to handle change 
houses, tool houses, etc. 

All feeders should be installed in 
the air and wherever possible clear 
of roadways. Portable tripod bases 
with pipe masts can be fabricated 
locally to raise the cables. All heavy 
feeders should be attached to a steel 
cable with telephone type clips, 
thongs or tape, and this cable should 
be anchored to the structure. This 
eliminates mechanical strain on con- 
ductors and minimizes breaks. 

Lighting fixtures on the derrick 
should be connected to the legs and 
girts by flexible rather than rigid 
clamps wherever possible. Flexible 
clamps will cut down on breakage of 
lamps and lens because of reduced 
vibration. A suitable clamp can be 
made cheaply when the fixture is sus- 
pended from the clamp proper by 
short lengths of leather or web strap- 
ping. 

Lighting circuit cables should allow 
plenty of slack to eliminate strain on 
cable connections at junction boxes, 
plug receptacles, fixtures, etc. The 
cable running up the derrick should 
be located as close to a leg as prac- 
ticable for protection. It should be 
clipped to the derrick structure be- 
tween fittings to reduce strain. 

A typical, cheap connector can be 
made by tying a length of cord to 
the cable and connecting a battery 
clip on the other end of the cord. 
The cord is then looped around a girt 
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and again clipped to the cable. In no 
case should the cable itself be used 
as a connection to the structure. This 
causes broken cable. 

Lights around the rig, such as for 
cellar and pipe rack, can be con- 
nected to the substructure. It is 
preferable to have these floodlights 
mounted on tripods so they can be 
located where they give the most 
light and still not be in the way of 
operations. The same holds true for 
lighting around mud pits, water stor- 
age tanks and other ground locations 
that require floodlighting. If possible, 
cables should be kept off the ground 
to reduce the hazard of shorting 
and possibility of injury to personnel. 

It is important that the distribu- 
tion switch panel be located near the 
driller so that he immediately can 
turn off any circuit near or on the rig 
in case of emergency. This enables 
him to minimize the fire hazard and 
permits isolating circuits around trou- 
ble spots without a complete shut- 
down. 

When wiring-up a location, pro- 
vision should be made for ample 
floodlights mounted on tripods to 
minimize all possible hazards to per- 
sonnel and equipment, 

A rigidly controlled and enforced 
maintenance program ranks in im- 
portance with safe electrical installa- 
tion and good electrical equipment 
around the drilling rig. 

The first essential requirement of 
any sound electrical maintenance pro- 
gram is that only qualified electricians 
be responsible for maintenance. A 
contractor with several rigs will find 
it economical to keep a qualified elec- 
trician on his payroll. The one-rig 
contractor can train his crew in the 
safe, reliable methods of installation, 
and contract his maintenance to a 
qualified electrical firm. 

Maintenance programs vary to suit 
particular circumstances. However, 
the following general rules should be 
considered in setting up a program: 

1. Designate responsibility and au- 
thority for carrying out the program. 

2. Thoroughly inspect all new rig 
lighting equipment before installa- 
tion. Inspect for poorly fitted pack- 
ings on floodlights, doors, boxes, cord 
entrances, hand lamps and globe fix- 
tures. Do not install any equipment 
not considered in first class condi- 
tion. 

3. Schedule a regular inspection of 
all equipment. The periods between 


inspections are determined by expe- 
rience with the equipment. In no 
case should the period exceed six 
months. 

4. Maintain a supply of spare parts 
to keep equipment in first class con- 
dition. Complete spare assemblies 
should be made up and be available 
so that if some portion of the assem- 
bly is defective, the whole assembly 
can be replaced quickly and the de- 
fective one repaired and returned to 
spare stock. Standardization will help 
reduce spare parts requirements. 

5. Maintain intensity of illumina- 
tion at a safe level at all times. Clean 
glassware frequently. When flood- 
light lenses can no longer be cleaned 
to nearly perfect transparency, they 
should be replaced. The same applies 
to vapor-proof globes. 

6. Never remove guards on vapor- 
proof lighting units except to clean 
them. Then replace them immedi- 
ately. If globe breakage in these fix- 
tures is unduly high, the fixture 
should be protected with a reflector 
or the globes replaced with a thicker 
glass. 

7. Locate fixtures carefully and 
make re-lamping as convenient as 
possible. 

8. Maintain hand lamps in first 
class condition at all times, Replace- 
ment parts should be on location. 

9. Maintain belted hangers, clamps, 
and mounting brackets in first class 
condition. Rusted iron parts and aged 
belting should be discarded. 

10. Provide a method to test for 
grounds and make frequent checks. 

11. Replace cords that become 
worn, cut, or broken instead of tap- 
ing them. If necessary, a shield should 
be provided for a cord subject to 
unusual wear. 

12. Keep generator manufacturer’s 
instruction book available at all 
times. When A-C switchboards are 
used, the operator should have a dia- 
gram of connections and an instruc- 
tion book on the voltage regulator. 
However, when work on the engine 
governor or voltage regulator is nec- 
essary, a service man familiar with 
these devices should be called. 

If the above maintenance sugges- 
tions are followed, reliability of 
equipment will be improved and haz- 
ards reduced immeasurably. 

ACKNOWLEDGMENT 

This article is based on a paper presented at the 

Fourth Annual Oilwell Drilling Safety Clinic at 
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New Platform 


For Deepest 
Gulf Drilling 
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Has Slanted Piling 








One of the 250-ton deck sections swings high in the 

air from a derrick barge as the barge inches back- 
wards on anchors to set it on top of waiting piling. Note 
the spread angle at which the piling has been driven deep 
into the ocean floor for greater stability. 


Operating in 112 feet of water, the 
piling on CATC Group’s platform is 
slanted out one foot for each foot of ver- 
tical depth. The result: greater stability. 


Tue CATC Group has begun its search for oil 
in the deepest water yet attempted by the oil industry 
anywhere in the world. The test, in 112 feet of water, is 
22 miles off Grand Island, Louisiana, in Block 43. The 
huge platform weighing 1400 tons, not counting the der- 
rick and machinery, was prefabricated in Houston. The 
construction company then towed the rig on barges to 
the site and erected it in the record depth. 

The deck of the big platform is 55 feet above water 
level. Steel pilings 260 feet long are hammered 106 feet 
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slacks off its lines. Scaffolding is still in place and will 
be used by welders to weld legs of deck to piling. 


into the bottom of the Gulf, giving a stable and sturdy 
platform capable of withstanding 125 miles per hour 
hurricanes. 

The CATC platform utilizes a new “slanted” design for 
increased stability, with the piling angled outward one 
foot for each six feet of vertical depth. The platform is 
110 feet wide and 146 feet long and contains air condi- 
tioned quarters for a crew of 36 men, storage facilities 
and helicopter landing deck. Two 30-ton cranes stand 
at either end of the platform to load equipment. The 
derrick is designed for drilling six wells by moving the 
crown block into six different positions. The derrick base 
can then be skidded 22'% feet and six more wells can be 
drilled. 

The standard power rig has four 600 horsepower en- 
gines and a drawworks that is capable of drilling below 
16,000 feet. There are two 700-hp mud pumps with an 
independently driven 250-hp pump for mud mixing. The 
platform has storage space for 4200 sacks of bulk mud 
and 1400 sacks of bulk cement. Storage is also provided 
for mud chemicals and water. 

As evidence of the tremendous cost of the offshore 
gamble, the rig, erected, cost approximately $1.2 million. 
The CATC Group, largest leaseholder in the Gulf of 
Mexico, was organized in 1946, Today they have 43 oil 
and gas wells in 14 fields off Louisiana and hold more 
than 400,000 acres off Louisiana and Texas.—The End. 
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Big deck section is now securely set as the derrick 






















The platform has been assembled, the derrick erected 
and operations are proceeding in 112 feet of water 
22 miles off Grand Island, Louisiana. 
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This view from the front of the spudder shows the rotary table drill pipe, swivel, and base of the spudder mast. 


Combining Rotary and Cable Tool Drilling 


Rotary tools are used to drill through unconsolidated glacial drift, water 


zones, and for setting pipe. Cable tools take over for lost circulation zones and for 


completion work. 


By VANCE W. ORR 
McClure Oil Company, Alma, Mich. 


DRILLING PROBLEMS in the Michi- 
gan Basin are complicated by an un- 
consolidated glacial drift section from 
the surface down to as much as 1000 
feet. This section has caused contrac- 
tors to develop a successful technique 
using combination rotary and cable 
tools. The average thickness of the 
“Drift,” as this unconsolidated forma- 
tion is called, is from 400 to 500 feet 
throughout the state. It presents a 
problem when cable tools alone are 
used because the pipe must be driven 
through this section. The use of rotary 
tools makes drilling comparatively 
simple; drilling time is short and only 
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a minimum of casing is required. 

Another drilling problem common 
to Michigan operators which makes 
the rotary and cable tool combination 
practical, is that below the Drift there 
is a caving section which causes con- 
siderable trouble in cable tool holes 
but which poses no difficulty for the 
rotary. There are also many water 
impregnated sections throughout the 
hole which are difficult to bail dry. 
Naturally a wet hole drills much 
slower and is more expensive when 
cable tools are being used. But with 
rotary tools, such sections can be han- 
dled with comparative ease. 





All of these problems encountered 
in cable tool drilling increased drilling 
costs and were time-consuming. It be- 
came imperative that some method 
be devised whereby rotary tools could 
be used economically through the 
upper sections of the hole where the 
problems presented by the Drift and 
wet sections were encountered, while 
still retaining the advantages of the 
cable tools. 

The first use of a combined rotary 
and cable tool unit was tried in the 
Michigan area several years ago, This 
method was used primarily to pene- 
trate the Drift section. Most of the 
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WASTE HEAT\V EVAPORATION 
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(leaver-Brooks helps you convert waste 
diesel heat to working energy 


ree checks show that compared with the three commonly used Here's how waste heat goes to work for you: (1) Hot 
methods of producing fresh water on board drill rigs, barges water from diesel’s cooling system circulates through en- | 

ar ae cas ‘ aaalt te gine cooling heat exchangers — carrying sea water. (2) 

and tenders—waste heat evaporation costs you practically nothing. Heat is tronsferred to the sea water, (3) As sea water 

. . 7 flows into the evaporator vacuum chamber, part of it 

aca > ghar . , Ys ‘ ‘ r eoctc - G8! arrels . a ’ . 

Based on the chart below, operational daily costs pel 685 barrels tuihed” ts tebeh Manan a8 tees aneenee .... ee 

can be trimmed as much as 94%, if you’re now buying fresh water. condensed on cooling coils. (4) Thus, fresh water is pro- 

Add to this the all-important fact that low-pressure operation of duced at rates depending on evaporator size and avail- 


. ; bus oa able diesel power. 
Cleaver-Brooks waste heat evaporators practically eliminates scale 


for } E astically cuts expensive mti , Sout C , 
jormation and drastically cuts expensive downtime we . wee 





The latent power of waste diesel heat is a hidden asset worth : + 

investigating. Models available to deliver fresh water at rates we ene ee H.0 ‘ 
of 300 gph to 2100 gph. We invite your inquiries. Write today ITEM | UNIT PRICE | Heat | Compression! Effect Purchased 

for complete information or call MOhawk 4-1336, Houston, Texas. rg ee [e 10.6¢/gai | $0.00 ‘ae Tt Shae ¥ 
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Keefe Ave., Milwaukee 12, Wisconsin, U.S.A., Cable Address: for pumps | | ; 
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pioneering work in this type of drill- 
ing has been done by McClure Oil 
Company and this information is 
based on operating data from that 
company. 

When drilling contractors were first 
confronted with the difficulties of 
penetrating the upper Drift section 
the practice was to move in rotary 
tools and drill through the section 
which might extend anywhere from 
500 to 2000 feet. Then cable tools 
were moved over the hole. This, of 
course, involved two complete moves 
for each hole and resulted in exces- 
sive drilling costs. It was felt that in 
a cable tool country some better drill- 
ing method could be devised which 
would reduce or even eliminate this 
unnecessary moving expense. Rotary 
tools could be used to great advan- 
tage if the high cost of moving in and 
out could be cut down. 

Essentially the contractor starts off 
with a cable tool rig. McClure Oil 
Company has used spudders, and 
also portable equipment under stand- 
ard rigs. Rotary equipment is more 
suitable to put under spudders than 
under other types of cable tool drill- 
ing equipment. 

Spudders must have a minimum 
mast head of 52 feet and be equipped 
with catheads in order to break-out 
tool joints on the rotary pipe. The 
spudder is used strictly as a draw- 
works unit, using the calf wheel and 
casing lines for the working drum. A 
rotary mud pump is necessary and is 
set permanently on a loboy trailer. 
This facilitates fast moving. A rotary 
table with power take-off must be 
provided. As a table opening of at 
least 17 inches is required, an 18-inch 
opening, lightweight rotary table is 
used. Power is direct and the entire 
unit is set on skids and moved as a 
single unit. The rotary equipment is 
similar to a normal rotary rig: a 
traveling block assembly which must 
necessarily be short under a spudder, 
a swivel, a short kelly, hose connec- 
tions, drill pipe, etc. No. 1 drill pipe 
is used which averages about 22 feet, 
and is 44-inch full-hole pipe. This 
rotary equipment, depending upon 
the size of table, pump, etc., costs 
between $40,000 and $65,000. The 
particular unit used by McClure Oil 
Company is equipped with a sizable 
mud pump and represents an invest- 
ment of approximately $60,000. The 
spudder is a separate cost item. 

The rotary tools under a cable tool 
machine are first used to set casing 
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through the drift. In Michigan this 
is generally a 1034-inch string. (In 
areas where there are no water sands 
above the first producing formations, 
7-inch casing is run when the Drift 
section is drilled.) The 1034-inch 
drive pipe, when specified, is used 
because of a drilling problem at the 
base of the Drift. 


Rotary tools are still used to pene- 
trate the water-bearing sands down 
to the base of the Marshall formation 
which is found at depths varying 
from 700 to 2100 feet. At that point 
7-inch casing is set and water seeps 
are not anticipated for the next 1400 
to 1500 feet. At the present time, the 
rotary is being used to set pipe 
through the Silurian and Niagaran 
sections for many Trenton tests are 
made in the southern part of the 
state at depths up to 3100 feet. 


There are portions of a hole where 
the operator requires cores. With 
rotary tools it is possible to go in with 
a core bit and take a core of any 
specified zone. Rotary tools may be 
used inside 5-inch casing and also 
where a considerable interval must 
be drilled it would not be practical to 
use cable tools. By using 27-inch 
tubing, equipped with tool joints, it 
is possible to work inside 5-inch cas- 
ing for testing, coring or drilling 
operations. 

During rotary operations, the cable 
tools also play an important part. In 
many cases, circulation is lost at the 
base of the Drift from 300 to 700 feet 
below the surface. When this happens 
the rotary tools are at a standstill 
until circulation can be restored. Ce- 
menting or using lost-circulation 
materials may help regain circulation 
but it has been found that it is usually 
much cheaper to set aside the rotary 
tools and begin driving casing which 
is already in the hole. The operation 
can be switched from rotary tools to 
cable tools in four hours, and in 48 
hours as much as 100 feet of drive 
pipe can be driven and the lost-circu- 
lation zone completely sealed off. 
With one or two hours of work, 
rotary tools are back over the hole 
and drilling is resumed. 

Some operators specify a cable tool 
test of many of the formations. Oc- 
casionally these formations are en- 
countered in the section drilled with 
rotary tools. If the operator wishes, 
a string of pipe may be run; the hole 
bailed dry, formation to be tested is 
drilled with cable tools, the well is 


tested, the casing pulled and rotary 
drilling is resumed, Tests have been 
made successfully in both gas sands 
and oil pay zones in this manner, 
From the time the rotary tools stop } 
until they are running again, having ] 
set a string of casing, dried up the 
hole and drilled the possible pay zone 
with cable tools, is a lapse of 30 hours, 

The prime use of the cable tools in} 
this combination unit is the comple- 
tion of a hole once the upper portion, 
or rotary portion, has been drilled, | 
to where it is more advantageous to } 
change to cable tools. In most in- 
stances, in the Michigan Basin, this 
has been the bottom 2000 feet of hole, 
Some of the many advantages of 
using combination tools are: 

© Combating lost circulation while? 
using rotary tools. 

@ Setting surface pipe with rotary 
tools through thick unconsolidated 
formations saves the long and hazard- 
ous job of driving pipe. 

@ The interchange of rotary and} 
cable tools in the hole :so as to take ¥ 
advantage of the prdper tools repre- 
sent a savings in drilling costs. 

@ Elimination of an intermediate 
string of casing, the cave string. 

© Pipe set with rotary tools is gen- 
erally more easily recovered in the¥ 
event of a dry hole. This is because 
the drilling mud acts as a sealing 
agent behind each string of pipe. 

Pipe recoveries in most instances J 
have been very high. It is not neces- 
sary to use cement in setting any of 
these strings of casing unless it is re- 
quired to protect oil and gas or fresh 
water zones, 

There are other possible applica- 
tions of under 
spudders. 

Often in the thick Drift 
drive pipe might be frozen, in a cav- 
ing hole where headway cannot be 
made with cable tools, or cable tool 
drilling in a deep hole is so slow that 
it is uneconomical, then rotary tools 
may be used to good advantage. Ro- 
tary tools have been used successfully 
to cut cores under a spudder to a 
depth of 5275 feet. 

The combination rotary and cable 
tool unit has been found practical 
and economical in Michigan. There 
are no serious mechanical problems 
involved in the unitization. It is be- 
lieved that in areas where problems 
such as have described here, 
prevail, these techniques can be ap- 
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Wire Rope at Work—This was moving day for the Sharp Drilling Company, Midland, Texas. The rig had 


drilled beyond 10,000 ft on the D. W. Wright Lease, Northwest Sherman Field, and now the time had come to 
pull up stakes. The photograph shows three of the crew as they began preparations for the move. 

The rig components were due for a breathing spell, though it would be a short one. The Bethlehem rotary 
line, for example, was already earmarked for the next drilling job. A 6x19 Seale in the Purple Strand grade, it was 
good for many more ton-miles of service. This Bethlehem rope had weathered some pretty mean drilling, yet it 


was still full of life, still very fit, and entirely ready for the tough work ahead. 


Bethlehem Steel Company, Bethlehem, Pa. On the Pacific Coast Bethlehem product sold by Bethlehem Pacific Coast Steel 


ion. Export Distributor: Bethlehem Steel | 


Mill depots and distributors from coast to coast ste ch Bethlehem rope for the Soll wing industries and numerous others: 


PETROLEUM e MINING e QUARRYING e« CONSTRUCTION e¢ EXCAVATING e LOGGING e MANUFACTURING 











FIGURE 1—Bending tests were made on this fatigue machine. 


How bending stresses affect the selection of ... 


Sheaves and Drums for Wire Ropes 


By C. M. ZERR, Chief Engineer, 


Union Wire Rope Corporation, Kansas City, Mo. 


PROPER DESIGN and use of sheaves, 
drums, and other equipment used with 
wire rope is of the greatest importance 
in obtaining maximum service and 
safety. Because of the many different 
types of equipment and conditions 
under which wire rope operates, it is 
impossible to say that any particular 
size of sheave or drum is the most eco- 
nomical to use. 

Determination of the most econom- 
ical design of a mechanism to best 
meet the limiting features imposed by 
operating characteristics of wire rope 
and physical or field conditions under 
which the mechanism is to operate 
has been based on rule of thumb, ex- 
perience, and a relatively meager 
amount of factual data. 

The degree to which field and oper- 
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ating conditions affect wire rope serv- 
ice still has to be determined by ex- 
perience. In a general way, more 
flexible ropes are used as bending be- 
comes the dominant factor. Less flex- 
ible ropes, with large outside wires, are 
desirable when the rope drags through 
or over abrasive material. 

This article will attempt to intre- 
duce additional data relative to bend- 
ing stresses which have been studied 
in the laboratory and field. Reference 
will be made also to existing design 
data and their relation to bending 
stresses. 

Operating conditions already refer- 
red to for consideration include such 
items as 

® bending stresses 
@ loading conditions 


portability 
corrosion 
abrasion 

rope speeds 
crushing 

material handled 
® equipment design 


As each of these factors will vary 


from job to job, it becomes necessary 
to evaluate the varying degrees of in- 
fluence of each to the over-all design. 
For example, it would be impractical 
to install a six-foot drum on the back 
of a truck to handle a one-inch winch 
rope. Yet, on a mine hoist, such a 
drum would be standard practice. 
Because of the many conditions that 
influence use and life of wire rope, 
there are a large number of construc- 
tions (number and arrangement of 
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F—6 x 25 Filler Wire 


G—6 x 31 FS FC 


D—6 x19 IWRC 


FIGURE 2—Design of the most commonly used wire rope constructions, 
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“This is Cardwell’s J-450 
twin-engine draw works — 
rated at 520 maximum 
input horsepower.” 


£ a rik ROE tik <a RRS 
Pat Ge NG 3 
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“Look here ...the super safe 



















cathead shaft permits slow 


speeds without idling engines 


or shifting gears.” 


.“the BIGGEST value i ] 


a Features of S-350 


e Torque Converter Driven. 


e Air Friction Clutch Drive for 
Main Drum and Cathead 
Shaft. 


e Serves as split rig, if desired. 


e Hoist portion identical to 
Model J-450, and will receive 
same accessories. 


e Maximum Input 
Horsepower 520. 





<CARDWELL > 
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“See that driller’s console? 


Controls have inter-locks, P 
Cardwell ...there’s a 









“Look back here... 
clutches are 
mounted on the 
outside ... they're 
easy to get to 

for inspection.” 
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so you can’t shift gears 
at high engine speeds.” 





name I’ve depended on 
for over 30 years... 
and they're going 
stronger than ever.” 


DRILLING RIGS today!” 


It’s a tool pusher’s dream...and an owner's delight! Your men will like 
Cardwell’s J-450 because of its fast, efficient operation. You will 

like it because it reduces drilling costs! The advanced engineering in Cardwell’s 
]-450 twin-engine draw works provides you with maximum flexibility 


and maximum adaptability to barge, trailer, or skid operation. 


— And, Cardwell’s rigidly exact quality control — the result of more than 
30 years’ experience — protects your investment, and reduces costly downtime — 


for years to come. We invite you to “call on Cardwell.” 


CARDWELL MANUFACTURING COMPANY °* Box 2001, Wichita, Kansas, U.S.A. 
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wires in each strand as well as number 


of strands in the rope itself) that are 
used commercially. The most com- 
monly used rope constructions are il- 
lustrated in Figure 2. 

[he constructions listed as well as 
many “specials” were developed to 
mheet various operating conditions. 

To design a practical machine which 
combines the expected field conditions 
and the proper wire rope construc- 
tion requires considerable experience. 
Fixed sheave diameter to rope diame- 
ter and construction ratios have been 
used as a guide. In many cases, enter- 
prising engineers and shopmen have 
successfully designed equipment with 
smaller ratios than those published as 
critical. 

To take some of the projected engi- 
neering out of the picture, exhaustive 
bending tests have been made on the 
basic constructions shown in Figure 2. 
These tests were made under con- 
trolled conditions so that only bend- 
ing stresses would be the primary 
cause of rope failure. 

The fatigue machine on which 
these tests were made (see Figure | 
operated at a variable rope speed of 
0 to 260 to 0 feet per minute for each 
half cycle. Tension was applied to the 
test ropes by means of hydraulic rams. 
The actual test consisted of operating 
the constructions under consideration 
at a uniform load, diameter ratio and 
speed as already noted. The ropes, in 
all cases, were given a double reverse 
bend between the three sheave set up. 
Variations were made in the D/d ra- 
tios by changing the sheave size. 

Curves for each construction were 
drawn from the experimental data. 
Each curve thus plotted followed very 
closely a simple parabola with the 





TABLE NO. 1 
SERVICE LIFE CONSTANTS 
x? = cy 
Construction c 
6x7. . ; . 68.4 
18x7 58.2 
6x17 Seale 53.4 
6x19 Seale ‘ ‘ 48.8 
6x21 Filler Wire.... 42.4 
6x25 Filler Wire 39.0 
6x31 , 35.8 
8x19 Seale 34.2 
6x37 ® “ane me 29.3 
8x19 Warrington : =a 29.3 
Tiller Rope et ee 19.5 
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focal point on the Y-axis. Compari- 
sons between the various curves re- 
vealed the interesting fact that a simi- 
lar relationship between constructions 


TABLE NO. 2 


BENDING-LIFE FACTORS 
For Values of f 
When Using Curve of 6x25 FW 


| 
Factor (f) 





Construction c1/c2) 
Da baa Cia.cn eee ; ne 0.57 
A eee ii : 0.67 
Guis Seale...... — : 0.73 
6x19 Seale ne P ; 0.80 
6x21 Filler Wire. . bi 0.92 
6x25 Filler Wire...... ‘ 1.00 
errr rrr rs P , 1.09 
PTT ere 1.14 
 niidegts kth dcaess , 1.33 
8x19 Warrington...... cakes 1.33 
BUM? MOOG. oc ccecs ‘ 2.00 
TABLE NO. 3 


BENDING-LIFE FACTORS 
For Values of m_ 


where m = I1/ vj 
When Using Curve of 6x25 FW 





Construction 

| Frere 1.325 
ree : ‘ 1.221 
6x17 Seale. . ; 1.170 
6x19 Seale Sait 7 1.118 
6x21 Filler Wire ; 1.042 
6x25 Filler Wire. . 1.000 
6x31. ere eee , : .957 
8x19 Seale : .936 
6x37... Ae F : 867 
8x19 Warrington..... ; .867 
SE cada keredhed nes , .707 


were to be found in already existing 
recommended sheave diameters. 

General equation for the parabolas 
as plotted is 


2 


x° = 2py (1 
D/d Ratio (D Tread Di- 
ameter of Sheave in Inches d = 
Nominal Rope Diameter in 
Inches) 

y — Relative Service Lite 

2p = A Constant c (See Table 1 


where x= 


The equation x? = 39y for a 6x25 
filler wire rope is plotted and illus- 
trated in Figure 3. A similar curve 
can be plotted for other constructions 
using the values for c which are listed 
in Table 1. 

Variations in design and manufac- 
turing techniques of the various rope 
constructions within a classification 
will yield slightly different values for 
the constant c. 

It should be kept in mind that these 
parabolic curves are based entirely on 
bending fatigue and do not indicate 
service to be expected when other 
operating conditions which affect rope 
life are present. In any case, however. 
as the rope is flexed over sheaves and 
drums, bending stresses are set up 
which will have an influence on the 
rope life. 

As the general equation for the 
2py, (c:/C2) 
a ratio between the specific curves, It 
now becomes a simple mathematical 
problem to solve for the service life 
for each construction when the D/d 
ratio is held constant. 


curves 1s x” represents 


Then when x is constant 


C2¥2 - Ciy1 
(c,) 
y2 = a 
ms 
C1 ~ Ce ie 
f (See Table 2 
C2 
or y2 fy; 
Likewise, when the service life is held 


constant for each construction, then y 1s 
constant and 


X2 Xi 
Ca Ci 
. (Ce ° 
x (c,) X1 
then 2 2 
X2 x;/! 
or X2 Xim 
1 
m —= (See Table 3) (3) 
V f 


Values for x: or y: can be read directly 
from the curve in Figure 3. 


The 6x25 filler wire rope construc- 
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ISS LINER HANGERS | 
to meet all requirements! 




















Note important design features: Long Packing Area to 
insure effective pack-off ... Multiple Packing Rings, each 
a separate barrier against leaks... Positive Packer Lock 
to hold packing in expanded position... Large Slip Area 
for adequate support ...and Close Machining Tolerances 
for smooth operation. 


REGULAR ACTION 
PACKING TYPE HANGERS WITH 
RELEASABLE HOLD-DOWN SLIPS 

for locking against upward as 
well as downward movement 


DELAYED ACTION 
PACKING TYPE HANGERS 


where pack-off is set after 
string is released 


REGULAR ACTION 
PACKING TYPE HANGERS 


ule normal pack-off applications 





All hangers availabl wilh Neoprene or Lead | packing —— | 


sizes to meet every requirement. a 


Re a nn at 


BAASH-ROSS TOOL COMPANY 
DIVISION OF JOY MANUFACTURING COMPANY 
Les Angeles, Calif. + Houston, Texas + Odessa, Texas + Oklahoma City, Okla. + Casper, Wyo. + Olney, Ill. « Edmonton, Alb., Canada + New Yerk City 
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tion was chosen arbitrarily as the basic 
rope for comparing other construc- 
tions or classifications for bending life. 
The values of Table 2 and 3 were thus 
established on the basis of their re- 
spective c values. The resulting factor 
“f is an indication of the relative 
stiffness or flexibility of the construc- 
tions. 

As an illustration of the use of the 
factors, it can be assumed that a 7- 
inch 6x25 filler wire rope operating 
over a 21-inch (tread diameter) 
sheave, the D/d ratio would be 
21/.875 or 24. The relative service 
number (from the ordinate) would 
be 14. 

If, on the other hand, it is found 
that bending is the weighted field 
condition and the other factors are 
insignificant, then a more flexible 6x37 
classification can be used. In such a 
case the relative service number would 
be obtained by multiplying 14 (y:) 
times 1.33 (f). The service life num- 
ber would then be 18.62. 


When other field conditions such as 
crushing and abrasion become the 
more important factors, then the de- 
signer turns to such a rope as a 6x17. 
In this case, the service life number 
for a 7%-inch 6x17 operating over the 
same 21-inch sheave (D/d still 24) 
becomes the product of 14 (y,) times 
0.75 (f) or 10.22. 

Where bending conditions over 
sheaves and drums predominate in 
controlling rope life, sheaves should 
be as large as practical. Considera- 
tion should be given to economy of 
design, portability and effect of inertia 
in design of the equipment. When 
conditions other than bending over 
sheaves predominate, as in the case of 
rotary lines and mining machines, 
size of the sheaves can be reduced ma- 
terially without seriously affecting rope 
life. 

As a preliminary guide to design- 
ers and users in selecting proper 
sheave size, the following recommen- 
dations are offered. On Figure 3, 
“Relative Service Curve for 6x25 
Filler Wire,” points 1 and 2 are spot- 
ted on the curve. Between these two 
points is the general purpose range 
for the 6x25 filler wire plotted (see 
Table 4). 

Table 4 lists the general purpose 
range for the most commonly used 
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RELATIVE SERVICE LIFE 


10 20 30 40 50 60 
D/d RATIO 


FIGURE 3—Relative Service Curve. 


rope constructions. The factors n 
based primarily on bending stresses 
are expressed in terms of the ratio of 


‘ sheave diameter to rope diameter 


(D/d). The following equation ap- 
plies to the factors in Table 4. 


D=dza 
D 


ia 


d (4) 
where: D = Tread Diameter of 
sheave in inches 


d = Nominal diameter of 
rope in inches 


n = Sheave Diameter fac- 
tor selected from 
Table 4 


When it becomes expedient to go 
either above or below the general 
range, change in service life due to 
bending fatigue readily can be de- 
termined by using the basic equations, 


TABLE NO. 4 
SHEAVE DIAMETER FACTORS 


| 
| 
| 











General Purpose 
Range D/d 





Rope Construction Ratios 

ee rere 63 42 
——__ ialeeaapetebee ema aga | 54 36 
ee NS ocucnccceees 49 33 
ee 45 30 
6x21 Filler Wire........ 39 26 
6x25 Filler Wire..... : 36 24 
. Oa ame 33 22 
Pree ee oa 31 21 
ee eee f 27 18 
8x19 Warrington........ 27 18 
WE ES ki cccaceses 18 12 








Note: For determination of most appropriate 
values, refer to basic equations or the 
curve as plotted in Figure 3 and factors 
found in Tables 2 and 3. 








or the curve, as plotted in Figure 3 
and the factors of Tables 2 and 3. 

In the lower range, difficulties wil] 
be experienced with the proper opera- 
tion of the rope. Some of the more 
common ones are improper wind- 
ing on the drum, crushing of the rope 
on the drum, excessive crown breaks, 
excessive valley breaks, curly ropes, in- 
creased sheave and drum wear (cor- 
rugations, etc.) and lower safety 
factor. 

When using either the curve of 
Figure 3 or the values of Table 4, 
care should be exercised before finaliz- 
ing the design. There are certain phys. 
ical phenomenon beyond the effect of 
bending stresses which have an effect 
on service and safe operation of the 
rope. These must be considered. 

Not all of the conditions which af- 
fect rope service can be discussed 
here. Many of them are of an in- 
determinate nature and can only be 
resolved by actual experience. Some 
of the conditions involve the human 
element which makes it very difficult 
to evaluate the end result. However, 
there is one condition that is closely 
related to the story of sheave size, and 
that is the material that is used for 
sheaves and drums. 

A new rope, just installed, actually 
has only point contact between the 
wires along the crown of the strand 
and the score of the sheave. Shortly, 
the points wear down to small areas. 

This ‘wear is the result of the rope 
sliding over the sheave and drum 
grooves when loads are applied. The 
small elliptical shaped areas observed 
in Figure 4 represent the concentrated 
areas over which the radial forces are 
spread. As the rope continues to wear, 
these areas increase until the wire is 
worn half way through. When the 
material of the sheave is too soft, cor- 
rugations appear in the bottom of the 
groove, or both the groove and the 
rope wear down together so that a 
new rope will be pinched in the now 
undersize groove. This is illustrated in 
Figures 5 and 6. 

In this and other similar cases, the 
soft sheave acts much as a grinding 
wheel, rapidly abraiding the rope. 

Use of harder materials in the 
sheaves and drums has been success- 
fully demonstrated under field condi- 
tions. These installations do not wear 


WORLD OIL « July, 1956 























will 
ore 


nd- 
ope 


ect 
the 


ult 


ely 


im 


avoids 
trouble 


eeeeeeeeoeeeeoeeeee 

















(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 








in deep hole testing 





HALLIBURTON’S EXPANDING SHOE PACKER 


Easier, faster and more successful testing results 
from the Packer that’s built to avoid trouble 


Less Drag in and out of Hole 


... because the amount of drag is decreased by using a smaller diameter 
Packer than would normally be required. 


... because pulling and jarring to release the Packer are minimized. 


Comes out of Hole intact 


... because the Packer is prevented from extruding around the lower 
shoe. This eliminates the necessity of having to pull the lower shoe 
through the Packer to get loose. Less rubber is left in the hole. 


Fewer Misruns... More Successful Tests 


...excellent condition after use shows that Halliburton’s Expanding 
Shoe Packer can be set and re-set until a satisfactory test is completed. 
The function of the lower shoe is to support the overflow of the Packer 
and prevent it from thrusting out beyond its working limits. Unique 
design substantially reduces the load on the Expanding Shoe which is 
constructed of oil-resistant, heat-resistant rubber, much harder than 
the rubber packer it helps to support. 


These are but a few of the field-tested reasons why Halliburton’s 
Expanding Shoe Packer offers an effective solution to many testing 
problems under the most rugged deep hole conditions. Next time, use 
the Packer that’s built to avoid trouble... phone your local or district 
office of the Halliburton Oil Well Cementing Company. 


STEEL SUPPORTS 
ossQ © 
INCHES OF 

THE PACKER 
AND TRANSMITS 
LOAD TO THE 
ANCHOR 





250 SERVICE CENTERS—JUST MINUTES AWAY FROM ANY RIG 


COMPLETE DATA SENT ON REQUEST—Add this valuable information to your Halliburton Service File 


HALLIBURTON testine service 
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FIGURE 4—Worn wire line showing areas of contact. 


down as rapidly nor corrugate under 
existing unit pressures. Tool steel 
sleeves, properly grooved, have been 
used as a lagging on worn out drums. 
This practice has practically elimi- 
nated further maintenance on the 
drum. 

Larger sheaves will reduce the unit 
pressure by introducing more points 
of contact between the rope and 
sheave. The increased area thus ob- 
tained will reduce the wear and will 
affect a decrease in bending stresses. 
Unfortunately, it is not always pos- 
sible to install these larger sheaves. 

The unit radial pressure (p) ex- 
pressed in pounds per square inch of 
projected area is expressed by the 


equation: 


27 
P Dd 


Pounds per square inch of 
projected area of rope 


where p- 


T = Tension in rope, in pounds 
D = Tread Diameter of sheave, in 
inches 


d = Diameter of rope, in inches 


Table 5 has been prepared to give 
the permissible unit radial pressures 
for various materials of which sheave 
or sheave linings are made and rope 
constructions. 

All factors which influence service 
life of wire rope are constantly at 
work, each one varying in relation to 
the others as operating conditions 
vary. An attempt has been made here 
to clarify one phase of the operational 
characteristics of wire rope. This 
phase, the influence of sheave di- 
ameter and material on the service 
life of wire rope, has been set forth 





FIGURE 6—Pinched sheave. 


so that reasonably close service pre- 
dictions can be made. 

It should be pointed out again that 
this article just covers bending stresses 
and sheave material. Other factors, 
some of which are itemized in the in- 
troduction, should not be ignored in 
the complete analysis of an applica- 
tion of wire rope. 


TABLE 5—Permissible Unit Radial Pressures 


In Pounds per Square Inch 














6x7 6 x 19 Seale 6x 25 FW 6 x 37 8 x 19 Seale 
Reg. | Lang Reg. Lang Reg. Lang Reg. Lang Reg. Lang 
Material of Sheave Groove Lay | Lay Lay Lay Lay Lay Lay | Lay Lay | Lay Remarks 
Rubber and Leather.......... 60 100 
arahinesgieedinaietied snails cniacieaiiaadie _ - - Rope bears on edges of packed 
Cs CERES 6 otcccec cds 120 200 | laminated pieces set in sheave 
a ——— — _ — - - groove. 
FESO OOO TT CCC TCE 150 250 
MS chdewdeeeedenes ‘ 150 165 200 220 250 | 275 300 330 350 385 End grain of beech, gum, 
hickory. 
ee ae , 285 | 315 380 425 475 | 525 570 625 665 730 
Carb. Steel Casting. .. 0 540 | 600 720 | 800 900 1000 1080 1200 1260 1400 30-.40 C. 
Ce Malas cacue da ddeetces 660 725 880 | 970 1100 1210 1320 1450 1540 1700 Not advised unless of uniformly 
} hard. 
Manganese ee. Se% 1S 1500 | 1650 2000 2200 2500 2750 3000 3300 3500 4000 Grooves should be ground. 
Croats AMGy ...c cc cccccess nas 4000 | Heat treated 














Increase all the above values by 10% for rope 1-inch diameter or smaller. 
\ C I 
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—The End 
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Put Your Stored Gas 
To Work...at a Profit 


Stored gas can be put to work as an efficient 


means of recovering oil in deep-seated semi-depleted oil 


reservoirs. 


By A. B. COOK, R. H. COULTER, JR., G. B. SPENCER, 


T. M. CHIN, and W. C. ELLIOTT, JR. 
U.S. Bureau of Mines* 


GAS-STORAGE operations in deep- 
seated oil reservoirs that have been 
semidepleted by primary production 
may prove to be an efficient new 
procedure for increasing oil recoveries 
in addition to being of value for 
storing gas. The new procedure has 
brought new problems to the reser- 
voir engineer. A study was made to 
assist reservoir engineers in develop- 
ing the best gas injection and produc- 
tion procedure, in estimating the gas- 
storage capacity of a reservoir, and 
the ultimate oil recovery resulting 
from gas-storage operations. 

This study includes the perform- 
ance to date of a reservoir, depleted 
by the primary-production procedure, 
that has been converted to use for 
gas storage. This reservoir, in the 
New York City oil field, Clay County, 
Texas, was discovered in 1941 when 
the Shell Oil Corporation completed 
its E. D, Coleman A-1 well. The res- 
ervoir is of the reef type, Mississippian 
in age, and approximately 6100 feet 
in depth. It is a closed dome-shaped 
reservoir and initially contained 7.3 
million barrels of under-saturated res- 
ervoir oil, which is equivalent to 
$645,000 barrels of 47 API stock- 
tank oil. These values were obtained 
by using material-balance equations, 
utilizing data on a subsurface oil 


* Authors Cook, Coulter and Spencer are lo- 
cated in Bartlesville, Okla. Author Chin formerly 
at Bartlesville and now at Morgantown, W. Va. 
Author Elliott’s address is Dallas, Texas. 
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sample obtained by the Bureau of 
Mines in 1941, and the operator’s 
production and _ reservoir-pressure 
data. The reservoir was depleted to a 
pressure of 144 pounds per square 
inch absolute by the solution gas-drive 
procedure with the production of 
825,000 barrels of oil, amounting to 
18 percent of that initially in place. 

The Lone Star Gas Company ac- 
quired the New York City reservoir 
in 1952 for underground gas-storage 
purposes, After replugging all aban- 
doned wells and reconditioning wells 
for the storage project, the reservoir 
was repressured to 2931 psia by the 
injection of 5087 billion cubic feet of 
natural gas. Gas cycling, after repres- 
suring, resulted in the production of 
large quantities of oil and condensate. 
Indications are that gas cycling in 
combination with conventional gas- 
storage operations may result in addi- 
tional hydrocarbon liquid recovery 
approximating that of primary pro- 
duction. 

The study of the reservoir was ex- 
panded by experimentation with a 
laboratory reservoir during which the 
performance of the New York City 
field reservoir was simulated for pri- 
mary production, repressuring with 
gas, and gas cycling. Wells were tested 
and surface samples of oil and gas 
were obtained after the reservoir had 
been repressured with gas. The oil 
and gas were recombined and stabil- 
ized at reservoir conditions of pres- 
sure and temperature at the time of 


sampling. PVT data were obtained 
on the liquid phase and showed that 
ic was different from that of the initial 
reservoir oil, as the relative amount 
of gas in solution was considerably 
less. 


A synthetic reservoir oil sample 
that had PVT properties approxi- 
mately the same as the initial reser- 
voir oil was prepared. A portion of 
the sample was charged into the lab- 
oratory reservoir, maintained ap- 
proximately at the initial temperature 
and pressure in the field reservoir, and 
primary production, repressuring with 
gas, and gas cycling was conducted. 
Fifty-five percent of the stock-tank 
oil in place was produced during pri- 
mary production (this unusually high 
oil recovery probably was due pri- 
marily to gravity drainage effects). 

In addition, 16 percent of the initial 
stock-tank oil was produced during 
gas cycling. Another 15.2 percent of 
the stock-tank oil was produced as 
vaporized products while cycling 3.77 
pore volumes of gas. This makes a 
total of 86.2 percent oil recovery dur- 
ing the experiment, leaving 13.8 per- 
cent residual oil in the reservoir. These 
laboratory data, along with some 
theoretical considerations, were used 
to calculate the probable secondary 
oil recovery during gas-storage opera- 
tions in the New York City field and 
to present a guide for calculating 
future reservoir performances for 
other semidepleted oil reservoirs that 
may be converted to gas storage. 

Theoretical considerations, regard- 
ing the flow and vaporization of oil 
in a reservoir during gas-storage op- 
erations, are presented. A large part 
of a semidepleted oil reservoir will be 
resaturated with liquid during gas- 
storage operations; the partial volume 
is dependent upon the percentage of 
propanes and butanes available in the 
reservoir compared to initial condi- 
tions in the reservoir. As dry injec- 
tion gas travels through the reservoir, 
the gas becomes enriched due to 
vaporization of the lighter hydrocar- 
bon components of the reservoir oil. 
In the reservoir, near the injection 
well or wells, the amount of liquid 
saturation will become less as gas 
injection continues, 

This results from displacement and 
vaporization of oil by gas. Away from 
the injection well, near the outer edge 
of the reservoir, the amount of liquid 
saturation will become greater be- 
cause oil has been forced into this 


Production Section »* 135 





















































| 
Gas in solution, cu. ft 


306 
BUTANES 132 


PENTANES 64 


400 


300 


69 





COMPONEN’S OF GAS IN SOLUTION, CU. FT. PER BBL. OF RESIDUAL OIL 
—144 P.S.1.A, 


area of the reservoir by the flow of 
gas; also, gas enriched with products 
of vaporization has dissolved in the 
oil and thus increased the oil volume. 

Two major conclusions were drawn 
from the study. First, the selection 
of the respective positions of injection 
and producing wells on the storage- 
reservoir structure may affect materi- 
ally the secondary oil recovery; and 
second, that more oil will be recov- 
ered by repeated gas injection and 
withdrawal in storage operation than 
by conventional gas cycling. 

The study of the New York City 
field indicated that the expected oil 
recovery would have been almost 
doubled if the choice of injection and 
producing wells had been reversed. 
Also, in the normal operation of the 
gas-storage project, the reservoir will 
be subjected to annual pressure build- 
up and reduction which will assist in 
greater oil recovery from less perme- 
able sections of the reservoir; these 
less permeable sections remain practi- 
cally untouched in a conventional gas- 
cycling operation. 


Distribution of Oil in Semidepleted 
Oil Reservoir After Repressuring 
With Gas. Laboratory experimenta- 
tion by the authors and data obtained 
by other researchers'*:* indicate that 
near equilibrium exists for the gas 
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and oil in any specified small part of 
the reservoir. The free gas remaining 
in a semidepleted oil reservoir nor- 
mally would contain considerably 
more LPG products than a dry gas 
used for repressuring. The first gas 
used for repressuring displaces reser- 
voir gas and some oil away from the 
injection well. With continued gas 
injection the oil saturation in this 
area will be reduced to the extent 
that oil will no longer flow. As injec- 
tion gas comes in contact with the 
immobile oil, vaporization of some of 
the oil occurs to establish equilibrium 
conditions between the oil and gas. 
The very first gas injected into the 
reservoir travels only a short distance 
before it becomes enriched with prod- 
ucts of vaporization to the extent that 
its composition is the same as reser- 
voir gas that has not been mixed with 
injection gas. 

After a short period of gas injection 
the immobile reservoir oil near the 
injection well will have lost most of 
its LPG and natural gasoline prod- 
ucts. Thus, as gas is continued to be 
injected it will travel farther from 
the injection well before it vaporizes 
enough reservoir oil to make its com- 
position the same as that of the gas 
farther back from the injection well. 
Oil and gas will flow in a reservoir 
during repressuring with gas accord- 
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FIGURE 1—Components of gas in solution ob. 

tained by the differential gas-liberation pro. 

cedure, initial reservoir oil from New York Cit 
field, Clay County, Texas. 


ing to the relative permeability char- 
acteristics of the reservoir rock. Away 
from the injection wells the injected 
gas is expected to have become em 
riched to the extent that it is of the 
same composition, for comparable 
pressures, as free gas in the reservoir 


during primary production. There § 


fore, in this part of the reservoir the 
physical properties of the oil and the 
percentage liquid saturation of the 
reservoir should be the same, for com- 
parable pressures, during gas repre 
suring as during primary production. 

Part of the reservoir is expected te 
become 100 percent liquid-saturated 
when the reservoir pressure reaches 
that of the saturation pressure of the 
initial reservoir oil. Although thi 
volume cannot be calculated exactly, 
a reasonable estimate can be made d 
the upper limit of the volume satu 
rated. Reservoir oil consists of (1) 
dry gas, (2) LPG products, and (3) 
stock-tank oil. The volume of oil that 
would be formed during gas repres 
suring, with physical properties the 
same as the initial reservoir oil, could 
be limited by any of the three listed 
above. 
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However, the limiting factor to this 
oil volume normally will depend on 
the amount of LPG products left in 
the reservoir after primary produc- 
tion, because the amount of LPG 
products that had been produced was 
greater than the amount of stock-tank 
oil produced, on the basis of the pro- 
portionate amount of each initially 

resent in the reservoir. The dry gas 
produced during primary production 
will be replaced with the injection gas. 

The components of gas in solution 
for the New York City field were ob- 
tained by analyzing gas liberated 
from the initial reservoir oil by the 
differential—gas-liberation procedure. 
A plot (Figure 1) was made from 
these data, showing components of 
gas (methane through pentanes) in 
solution for pressures ranging from 
atmospheric to 2300 psia, the satura- 
tion pressure of the initial reservoir 
oil. A table is inserted in the figure 
showing the volume of each gaseous 
component in solution at two pres- 
sures, 144 psia (the reservoir pressure 
at the end of primary production) 
and 2300 psia (the saturation pres- 
sure of the initial reservoir oil). The 
last column in the table shows the 
percentage of each gaseous compo- 
nent at the end of primary produc- 
tion compared to that initially availa- 
ble, based upon one unit of residual 
oil. The values for propanes and bu- 
tanes are lower than those of the 
heavier hydrocarbons; the composite 
average of the two is 43.8 percent. 
Therefore, the upper limit of the part 
of the reservoir that could be brought 
back to initial fluid conditions would 
be calculated as follows: 43.8 times 
the fraction of the stock-tank oil in 
the reservoir at the end of primary 
production (43.8 X 0.82 or 36 per- 
cent). 

The above calculation did not con- 
sider propane and butanes in the gas- 
eous phase left in the reservoir at the 
end of primary production or the 
propane and butane in the injection 
gas. If the injection gas contains ap- 
preciable quantities of propane or bu- 
tane, this should be considered in the 
calculations. The authors believe that 
the part of the reservoir that will be 
completely resaturated with oil will 
closely approach that indicated by 
the method above for calculating the 
maximum volume. Apparently most 
of the propane and butane flowed to 
the outer edge of the New York City 
field reservoir during the period of 
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FIGURE 2—Structure map of New York City 
field. 


repressuring the reservoir with gas. 
The analyses of both the reservoir oil 
and gas, obtained from the recom- 
bined separator samples after the 
field had been repressured with gas, 
showed that the fluids contained only 
small amounts of propane and butane 
‘see Table 1). 


TABLE 1 


Fractional analyses of separator oil and 

gas samples, and reservoir oil and gas 

samples, New York City field, Clay County, 
Texas. 








| High-Pressure 


Separator Reservoir 
(328 p.s.i.a. and 2.712 p.s.i.a. and 
| 60° F.) 164° F.) 





COMPONENT | Gas | Oil | Gas | Oil 





Mole Fraction 


0.0011 


Carbon dioxide..| 0.0015 | 0.0004 | 0.0010 | 
Nitrogen...... 0172 | 0134 0247 .0067 
Methane... 8553 0819 | — .8312 4105 
Ethane......... .0809 0618 | 0802 .0868 
Propane........| .0290|  .0728]  .0300|  .0521 
Isobutane.......| 0008 0102 | .0007 .0002 
Normal butane. | ‘0070 | — .0584 | 0074} .0248 
Isopentane...... | 0022 0324 0054 0087 
Normal pentane. | .0025 | .0609 | 0043 0177 
Hexanes........| 0036 | 1415 | = .0031 | 0385 
Heptanes plus.. . | .0000 | 4663 | .0120 3529 
Total.... 1.0000 1.0000 1.0000 1.0000 

Specific gravity | } 

of C7* residue. | (2) | 30.7829 (2) 30.8252 
Molecular weight | 

of C7* residue. (2) 4169 5103.5 4189 


1 328 p.s.i.a. separator oil and gas samples were recom- 
bined and adjusted to reservoir conditions of 2,712 p.s.i.a. 
and 164° F. to form both the reservoir oil and gas. 

2 Insufficient residue for determination of this value. 

8 Specific gravity from Hempel analysis of residue. 

4 Determined from plot of molecular weight versus 
specific gravity of similar crudes. 

5 Determined by vapor pressure method. 


Gas Injection and Production 
Practice for Efficient Oil Recovery. 
The New York City field is used here 
as a basis for suggesting gas injection 
and production practices that will re- 
sult in maximum oil recoveries from 
semidepleted oil reservoirs that may 
be converted to gas storage reservoirs; 
the discussion is not intended to sug- 
gest that the gas injection and pro- 
duction practice be changed in the 
New York City field. Originally the 
New York City field was considered 
only for conversion into a gas-storage 
project. In retrospect, the authors be- 
lieve that the reservoir could have 
been converted to gas-storage and op- 
erated in a manner that would have 
resulted in about doubling the sec- 
ondary recovery of oil. This could 
have been done without reducing the 
value of the reservoir for gas storage. 

The well locations in the New York 
City field are shown on the structure 
map in Figure 2. This map shows the 
two injection wells near the center of 
the field and the four producing wells 
about half way between the center 
and outer edge of the field boundary. 
The reservoir volumes inside and out- 
side an imaginary smooth, circular- 
type curve drawn through the loca- 
tions of the four producing wells are 
approximately equal, 

Repressuring of the reservoir with 
gas caused part of the oil, from that 
part of the reservoir within the area 
enclosed by the four producing wells, 
to flow to the outer half of the reser- 
voir. Laboratory and field production 
data indicate that, when the reservoir 
was first repressured with gas, the 
reservoir could be divided into the 
following three volumes according to 
liquid saturations: 

© Completely saturated with liquid. 

@ Partly saturated with liquid to 
the extent that both gas and oil would 
flow through the reservoir. 

© Partly saturated with liquid but 
with such a low liquid saturation that 
the liquid would not flow. 

A more efficient and rapid oil re- 
covery from New York City field 
would have resulted if the four wells 
designated producing wells had been 
drilled nearer the edge of the field and 
if the gas had been injected into the 
edge wells rather than those centrally 
located. The three schematic draw- 
ings of a semidepleted oil reservoir in 
Figure 3 exemplify the above state- 
ments. In these drawings the relative 
amount of oil saturation in any part 
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of the reservoir is illustrated by the 
height of the shaded area; where the 
shaded area extends to the top of the 
reservoir the liquid saturation is 100 
percent. The upper drawing shows 
the reservoir, at the end of the pri- 
mary production, with all parts of 
the reservoir being partly and equally 
liquid-saturated. The middle drawing 
shows the liquid saturation after the 
reservoir has been repressured with 
gas through the center opening. The 
parts of the reservoir containing oil 
of high enough liquid concentration 
so that the liquid will flow are pri- 
marily outside the two outside open- 
ings. The lower drawing shows the 
liquid saturation in the reservoir after 
it has been repressured simultaneously 
through the two outside openings. 
This shows the center and the two 
outer parts of the reservoir 100 per- 
cent liquid-saturated and with the 
center part equal to the total of the 
two outer parts. 

The field maps presented in Figure 
4 were constructed to apply the infor- 
mation presented above in Figure 3 
to actual field conditions. The shaded 
areas on these two maps indicate the 
parts of the reservoir that are 100 
percent liquid-saturated. Both Fig- 
ures 3 and 4 illustrate that a greater 
and more rapid rate of oil recovery 
should result from repressuring 
through the edge wells of a field in- 
stead of through wells centrally lo- 
cated. 


Oil Recovery During Gas-Storage 
Operations. Production data for the 
New York City field during the early 
stages of gas-cycling operations are 
given in Table 2. Changes in field- 
production gas-oil ratios apparently 
correspond to the pressure changes in 
the reservoir during the first year of 
gas-cycling operations. Changes in 
pressure cause two changes to occur 
in the reservoir fluids that influence 
the production gas-oil ratios: 

® The flowing gas-oil ratio in the 
reservoir depends on the reservoir- 
liquid saturation, which depends on 
the reservoir pressure. 

@The amount of condensate in 
the vaporized phase in the reservoir 
gas is directly related to the reservoir 
pressure. 

The fact that the reservoir pressure 
has a large influence on production 
gas-oil ratios supports the assumption 
made that conditions of near equi- 
librium exist betwen oil and gas at 
any one location in the reservoir. 
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FIGURE 3—Ildealized distribution of oil in 
semi-depleted oil reservoir. Shaded areas show 
relative oil saturation. 





RESERVOIR REPRESSURED BY 
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FIGURE 4—Probable distribution of oil in New 
York City field for two programs of gas 
injection, 


Tests in the field in December, 1954 
(soon after gas cycling was begun) 
and laboratory data obtained from 
recombined samples taken at that 
time showed that most of the stock- 
tank hydrocarbon liquid being pro- 
duced was derived from oil vaporized 
in the reservoir, The volume of the 


reservoir being cycled was calculated 
to be about half of the total volume. 
From theory, field data, and labora- 
tory data, it appears almost certain 
that oil flowed in the reservoir while 
it was being repressured with gas. It 
was estimated that possibly a third of 
the oil in the center half of the reser- 
voir flowed as liquid or vaporized 
products to the outer half of the 
reservoir, 

There were 1,910,000 barrels of 
stock-tank oil calculated by the ma- 
terial-balance method, left in the 
middle half of the New York City 
field at the end of primary produc- 
tion. If one-third, or 640,000 barrels 
of oil, flowed out of this part of the 
reservoir during the period of gas 
repressuring, two-thirds, or 1,270,000 
barrels of oil, would be left in the 
center part of the reservoir. The lab- 
oratory data indicate that 53 percent 
of this available oil can be vaporized 
by gas-cycling operations. Thus, the 
expected recovery of oil from vapori- 
zation is 53 percent of 1,270,000 or 
675,000 barrels. Little oil production 
resulting from the flow of liquid in 
the reservoir is indicated from either 
field or laboratory data. 

Some oil in addition to the 675,000 
barrels will be recovered under pres- 
ent operations of the New York City 
field reservoir. Because the field was 
designed and is used for gas storage, 
the pressure in the reservoir is re- 
duced during the winter months by 
gas withdrawal and increased to a 
maximum again the next summer by 
gas injection. This results in a 
“breathing” effect in the reservoir 
that will cause some oil, both liquid 
and vaporized products, to be pro- 
duced from the outer part of the res- 
ervoir. However, no method was de- 
vised for estimating the recovery from 
this source, so it is disregarded in this 
calculation. The estimated ultimate 
secondary-oil recovery under present 
operations for the field is 14.5 percent 
of that initially in place. 

The hydrocarbon-liquid production 
from the New York City field result- 
ing from gas cycling and storage op- 
eration was 145,000 barrels during 
the two years 1954 and 1955. Most 
of this production was obtained dur- 
ing conventional gas cycling at reser- 
voir pressures between 3000 and 3150 
psia. Only once during this period 
(in the winter of 1954-55) was the 
reservoir pressure reduced by with- 
drawal of gas from the field. The gas- 
storage and gas-cycling operation 
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data in Table 2 show that the gas-oil 
ratio has increased about 50 percent 
since cycling was begun to December 
1955. With the production gas-oil 
ratio increasing about 50 percent for 
only 145,000 barrels of oil recovery, 
the above estimate of 675,000 barrels 
for the ultimate oil recovery by gas- 
cycling and storage operations would 
appear to be high. However, this gas- 
cycling operation has been at essen- 
tially constant pressure and has not 
utilized the efficient ‘batch- 
type” cycling operation that is natu- 


more 


ral to gas-storage operations. 

It is of interest, especially to those 
interested in gas storage in semide- 
pleted oil reservoirs, to calculate the 
ultimate oil recovery if the choice of 
injection and producing wells had 
been reversed. The following two basic 
assumptions are made: 

@ All parts of the reservoir within 
the area outlined by the four outside 


wells will be affected by the cy- 
cled gas. 
©The percentage of oil recovery 


from the field will be the same as that 
from the laboratory reservoir, based 
upon the volume of oil left at the end 
of primary recovery. 

An estimated 1,910,000 barrels of 
stock-tank oil were left in this center 
area of the reservoir. In the labora- 
tory reservoir 70 percent of the oil 
remaining after primary production 
was produced, 36 percent as oil and 
34 percent as vaporized products. 
Thus, the secondary-oil recovery 
would be 1,340,000 barrels. 

In the above 
assumed that no part of the reservoir 
was bypassed by the injection gas in 
its travel through the reservoir. The 
flow of fluids in a reservoir used for 
gas storage differs from that in reser- 


calculations it was 


voirs being gas-cycled. In normal gas- 
cycling operations, because the reser- 
voir pressure is essentially constant, 
the major flow of gas is through the 
more permeable zones. When a reser- 
voir is used for gas storage the opera- 
tion becomes a “batch process” in 
which no wells are produced during 
the period of injecting gas and no gas 
is injected during the period of with- 
drawing gas. During the period of 
gas injection the reservoir gas flows 
into all parts of the reservoir regard- 
less of variations in reservoir permea- 
bilities. Likewise, during gas with- 
drawal from the reservoir there is an 
expansion and flow of the reservoir 
fluids toward the producing wells. 
The recovery of oil from the New 
York City field would have been 
ereater if the outer wells in the field 
had been nearer the field’s edge, as- 
suming that the reservoir rock was 
permeable enough to develop the de- 
sired productivity. Another procedure 
whereby the would have 
been greater would have been to re- 
pressure the reservoir through only 
two outside wells on opposite sides of 
the reservoir. During the first stages 
of gas cycling these two wells would 


recoy ery 


have been used for gas injection and 
the other two outside would 
have been used for production; the 
inside wells would have been shut in. 


wells 


Through this type of operation 
some of the outer half of the reservoir 
would have been included in _ the 
sweep pattern of the cycled gas. This 
modification would have been in ef- 
fect only during the early years of the 
gas-storage operations until produc- 
tion gas-oil ratios became excessively 
high. Then all four outer wells would 
be used for gas injection and the two 
center wells for production. 


TABLE 2 
Gas-storage and cycling operations in the New York City field, Clay County, Texas 











OIL PRODUCTION, | GAS PRODUCTION, | Gas-Oil 
Reservoir Barrels Oil M Cu. Ft. Ratio, Net Gas 
Pressure, |— —)— —| Gravity, |—_———___—_—_——__| M Cu. Ft.| Storage, 
DATE p.s.i.a. | Month | Cumulative | API | Month Cumulative | per Bbl. | M Cu. Ft. 
1954 | | 
July.... 2,520 582 | 582 | 56.2 | 18,200 18,200 31.3 4,474,436 
August |} 2.945 211 | 793 | | 33,300 51,500 5,086,974 
September | 3070 | 4,682 5,475 137800 | 189°300 | 29.4 5,346,975 
October 3,060 10,903 | 16,378 | 273.900 | 463,200 | 25.1 5,465,349 
November | 21940 15,806 | 32,184 495,200 | 958.400 | 31.3 | 5,408,223 
December | 2,435 11,960 44,144 56.0 617,200 1,575,600 51.6 5,105,326 
1955 | | | 
January | 2,090 8,572 52,716 496,000 | 57.9 4,192,365 
February.... | 2,005 5,243 | 57,959 416,400 | 79.4 | 4,015,253 
March 2,110 181 58,140 14,500 | 80.1 4,344,809 
April | 2475 58,140 . | 4,765,181 
May.. 2,780 58,140 | . | 5,280,181 
June... | 3,145 536 | 58,676 | 18,700 34.9 | 5,760,802 
July 3,150 12,987 71,663 429,900 33.1 5,760,186 
August. . 15,694 | 87,357 | 560,300 | 3,511,400 | 35.7 5,757,302 
September 14,864 | 102,221 | 588,600 | 4,100,000 39.6 | 5,747,225 
October 15,199 117,420 624,700 | 4,724,700 | 41.1 | 5,745,520 
November 14,230 | 131,650 | 616,200 | 5,340,900 | 43.3 5,744,157 
December. . 13,206 144,856 | 641,800 5,982,700 | ae «f- whxnaks 
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Procedure for Calculating Gas- 
Storage Capacity of a Semide- 
pleted Oil Reservoir. An exact 
method for “determining the amount 
of gas that will dissolve in the reser- 
voir oil would be most difficult be- 
cause of the complex variations in 
the PVT properties of the oil through. 
out the reservoir after repressuring 
with gas, The oil near an injection 
well will be stripped of its lighter 
liquid-hydrocarbon components. Oil 
at intermediate distances from an in- 
jection well will be stripped of some 
of these lighter components, Oil near 
the boundary of flow from an injec- 
tion well will contain the lighter com- 
ponents stripped from the oil nearer 
the injection well; the saturation pres- 
sure of this boundary oil will be near 
the saturation pressure of the initial 
reservoir oil, which lower 
than the maximum pressure for gas 


may be 


storage. 

Because of these indeterminate con- 
ditions, it was assumed that the same 
amount of injection gas would go into 
solution in the reservoir oil through- 
out the reservoir as would dissolve in 
the oil if it were in one huge PV cell, 
regardless of variations in physical 
properties of the oil, Errors from this 
assumption should be small as com- 
pared to other probable errors. 

Gas-in-solution and relative oil vol- 
ume curves shown in Figure 5 were 
constructed from laboratory data ob- 
tained by dissolving dry gas in reser- 
voir oil. The laboratory procedure 
follows: 

1. A PV cell was charged with a 
measured volume of oil similar in 
physical properties to initial reservoir 
oil of the New York City field. 

2. Gas was liberated from the oil, 
and the sample was expanded until 
the PVT properties and relative vol- 
umes of oil and gas in the field reser- 
voir at the end of primary production 
were duplicated (at 144 psia). 

3. The free gas then remaining in 
the PV cell was completely dissolved 
in the oil when the was 
raised to 198 psia. 

4. Four separate measured volumes 
of dry gas were injected into the PV 
cell, and the resulting changes in liq- 
uid volumes and saturation pressures 
were determined. 

Solution of dry gas into reservoir 
oil will differ in the field and labora- 
tory; part of the field reservoir will 
become completely saturated with 
liquid when the pressure, during re- 


pressure 
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FIGURE 5—Gas solubility data used to calcu- 
late gas-storage capacity of New York City 
field reservoir, 
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pressuring, reaches the saturation 
pressure of the initial reservoir oil. 
Thus, additional injection of gas into 
the reservoir will cause gas to dissolve 
only in the oil in that part of the res- 
ervoir that is not completely liquid 
saturated. 

For the purpose of calculating the 
gas-storage capacity of the reservoir 
it was estimated that the rate would 
be half of that indicated in the lab- 
oratory for pressures above the satu- 
ration pressure of the initial reservoir 
oil. The final curves to be used in 
calculating the gas-storage capacity 
of the reservoir were constructed to 
follow this estimation and are shown 
by dashed lines in Figure 5. 

The volume of stock-tank oil in the 
reservoir before gas injection was cal- 
culated to be 3,820,000 barrels, The 
volume of gas that dissolved in this 
oil by raising the pressure to 293 
psia (reservoir temperature 164° F.) 
was 2.68 billion cubic feet [3,820,000 
X (791 —90)]. The increase in liq- 
uid volume was 1,173,000 barrels 
[3,820,000 X (1.479—1.172)]. As 
the initial reservoir oil volume was 
calculated to be 7,300,000 barrels and 
the oil volume at 2931 psia was 
5,650,000 barrels (3,820,000 X 1.479) 
the gas in the free state occupied 
1,650,000 barrels or 9,264,000 cubic 
feet. It was calculated that 193 cubic 
Production Section 
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feet of dry gas at atmospheric pres- 
sure would be required to fill one 
cubic foot of reservoir space at 164° 
F, and 2931 psia. 

Therefore, the equivalent standard 
cubic feet of gas in the reservoir in 


the free state was 1.788 billion 
(9,264,000 X 193). The total calcu- 
lated volume of gas that dissolved 


into the oil and that remained in the 
free state was 4.466 billion cubic feet 
(2.678 + 1.788). This amount of gas 
includes the reservoir gas in the free 
state at the end of primary produc- 
tion which about 130 million 
cubic feet. Thus, the calculated vol- 
ume of injection gas necessary to 


was 


raise the reservoir pressure from 144 
to 2931 psia is 4,336 billion cubic feet. 

If data from the upper set of curves 
in Figure 5 had been used, the calcu- 
lated gas-storage capacity would have 
been 4.65 billion cubic feet, which is 
only slightly greater than the value 
of 4.336 billion cubic feet calculated 
above. If none of the gas had dis- 
solved in the reservoir oil the calcu- 
would be 
2.926 billion cubic feet for the reser- 


lated gas-storage capacity 


voir pressure of 2931 psia. 


The greatest probable source of 
error in calculating the gas-storage 
capacity of a semidepleted oil reser- 


voir is in determining the volume of 


the reservoir that is saturated 
prior to gas injection. Choosing the 
correct gas-solubility data for the res- 
ervoir oil is important but not as im- 
portant as knowing the correct vol- 
ume of the reservoir occupied by gas. 
Where it is impractical to obtain gas- 
solubility data in a laboratory by dis- 
solving lean gas in the reservoir oil, 


gas 


estimations of the gas-solubility char- 
acteristics may be substituted.* > § 
The gas-storage capacity will be in- 
creased about 1000 cubic feet from 
each barrel of hydrocarbon liquid 
produced. If all of the oil were re- 
moved from the gas- 
storage capacity would be about 7.9 
billion cubic feet at 2931 psia. 


reservoir, its 
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A wire brush can be an important tool when it comes to protecting tubing threads. 


How to Care for 
And Run Tubing 


Design and manufacturing factors are impor- 


tant, but proper care of threads and proper make-up will 


assure long trouble-free service. 


By R. J. STOUP 
Spang-Chalfant, Tulsa 


PROPER CARE of tubing threads, in- 
cluding cleaning, lubricating, ade- 
quate torque make-up, and careful 
handling when running tubing, will 
reward the 
trouble-free service. Damaged threads 


operator with longer 


can result in the loss of a joint of tub- 
ing. There are a number of basic and 
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elementary precautions to be observed 
by all personnel that handle tubing, 
whether transporting it or running it 
into a well. These precautions will pay 
dividends if they are observed and 
carried out. 

From an engineering standpoint 
there are three major factors that 


control the effectiveness and life of 
tubing and tubular goods on the 
lease: 

@ Design 

@ Manufacture 

e@ Handling 

Design is the mutual responsibility 
of the maker and the user. Correct 
manufacture of the tubular material 
is responsibility of the pipe fabricators 
who, for the most part, are living up 
to this responsibility. Proper handling 
of the product, while of prime interest 
to the fabricator and the seller, is es- 
sentially the responsibility of the op- 
erator and his field personnel. 

The following recommendations for 
the care and running of tubing are 
based on observations and experience 
of both manufacturers and the large 
users. 


Care Prior to Running Tubing. In- 
spection of the connections before go- 
ing into the hole is very important. 
Protectors should be removed from 
the field and coupling ends of the 
tubing and the threads inspected just 
prior to running the tubing. A visual 
inspection of the threads will show 
whether they are properly coated with 
lubricant and whether or not dust or 
sand has sifted into the connection. 
If foreign matter is present, clean the 
pipe and coupling threads and apply 
fresh compound to all mating surfaces 
when the threads are dry. 

If threads appear clean and un- 
damaged, it probably is better to run 
tubing as it is received from the mill 
rather than attempt to perform a hap- 
hazard job of cleaning and re-doping. 
It is good practice in any case to ap- 
ply additional thread compound just 
before stabbing. 

Checking the tubing with an API 
drift prior to the initial run or when 
it has been exposed to excessive pull- 
ing or bending stresses is a good prac- 
tice. This insures free passage for 
pumps, swabs, etc., through each 
separate joint. An API drift is 42 
inches long and slightly smaller than 
the nominal inside diameter of the 
tubing. 

Exact decimal values of the drift 
diameter for various tubing sizes are 
as follows: 

1.901 inches for 234 inch OD up- 
set or non-upset tubing. 

2. 347 inches for 27 inch OD up- 
set or non-upset tubing. 

3, 867 inches for 3% inch OD up- 
set or non-upset tubing. 

There are a number of reasons why 
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tubing may not permit passage of a 
drift bar besides improper manufac- 
ture. Dints received during transport, 
tong crushing, and short kinks due to 
handling damage all can cause small 
restrictions. Thread and drift inspec- 
tion are not intended as a check on 
the pipe manufacturer’s inspection, 
but rather to be sure the material has 
not suffered damage after leaving the 
mill. 

Before running the pipe inspection 
of the handling tools should not be 
neglected. Elevators should be in good 
condition and have links of equal 
length. Heavy safety elevators and 
spiders are recommended for long 
strings. Properly fitting tubing tongs 
should be used for making up tubing 
rather than pipe wrenches. Wrenches 
tend to crush the pipe and reduce its 
inside diameter. 


When pulling tubing into the der- 
rick, care should be taken to prevent 
excessive bending and to see _ that 
couplings or protectors are not 
bumped. Above all, tubing should be 
handled with thread protectors in 


place until ready to stab. 


Care During Running of Tubing: 
The recommended series of opera- 
tions for running tubing is something 
like this: 

When the length of tubing is ready 
to stab, then remove the protector 
from the field end. Apply thread com- 
pound if it is necessary. When not in 
use, the compound should be kept in 
a closed container and the brush kept 
clean. Never thin the compound. As 
far as the kind of compound is con- 
cerned, there are no specific recom- 
mendations. It may be noted, how- 
ever, the API has tested and made 
available to the industry a compound 
recommended for high pressure serv- 
ice. 

A satisfactory compound should 
possess at least two properties. 

1. Ability to lubricate the thread 
surface to facilitate joint make-up and 
breakout without galling. 

2. To seal voids between the mating 
thread surfaces and prevent leakage. 
Obviously, if the lubricant is dirty or 
adulterated with sand it can do 
neither of these. 

Properly cut API threads are quite 
resistant to leakage when properly 
made up. Under adverse field work- 
ing conditions this is not always true, 
and considerable trouble is encoun- 
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tered in high pressure wells. Several 
patented tubing joints have been de- 
signed in which there is a positive 
metal-to-metal or gasket seal. These 
do not depend on a lubricant to pre- 
vent leakage, and have been used 
successfully for many years. 

Objections to their use revolve 
around their greater cost and the fact 
they have never become an API 
standard, hence not interchangeable, 
one mill with the other. 

When stabbing, the tubing should 
be lowered carefully to avoid injury 
to the threads. Stab vertically, prefer- 
ably with the assistance of a man on 
the stabbing board. If tubing tilts to 
one side after stabbing, it should be 
lifted up, cleaned and any damaged 
threads corrected with a _ three-cor- 
nered file. Any filings should be care- 
fully removed and compound re- 
applied over the thread surface. 

Care should be exercised especially 
when running doubles or trebles to 
prevent bowing and resulting errors 
in alignment when the tubing is al- 
lowed to rest too heavily on the cou- 
pling threads. Intermediate supports 
may be placed in the derrick to limit 
bowing. This may even be advisable 
in running single lengths, if high 
winds are present. 

After stabbing, the tubing should 
be made-up slowly by hand or by 
applying regular or power tubing 
tongs slowly. Power tubing tongs are 
recommended for high pressure or 
condensate wells to insure uniform 
make-up and tight joints. 

One major oil company, operating 
largely on the Gulf Coast, has adopted 
an interesting technique for improv- 
ing leakage in high pressure wells. 
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of the installation . if accepted, 
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Worvp On, P. O. Box 2608, Hous- 
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This operator orders his couplings on 
tubing “handling tight,” which is ap- 
proximately one turn beyond hand 
tight, or he orders the couplings 
separately. 

Then to insure tight joints, just 
before running, couplings are removed 
and both pipe and coupling threads 
are thoroughly cleaned and inspected. 
Thread compound is applied to both 
external and internal threads and the 
coupling reapplied “handling tight.” 

When this procedure is used, the 
coupling will “float” or make up 
simultaneously at both ends until the 
proper make-up is obtained. One very 
common question has been, “What 
are recommended torque figures using 
power tongs?” A proper answer to 
this might be as follows: 

On an API connection, tightness 
is achieved when the face of the cou- 
pling covers the pipe threads. Experi- 
ence might indicate a tight joint with 
one or two threads exposed, but any 
great variation from one joint to an- 
other in the same tubing shipment 
should be cause for investigation. In 
other words, in such cases back out 
the joint and examine the threads for 
damage. 

To reach ideal tightness on a con- 
nection with power tongs, no maxi- 
mum torque has been or can be estab- 
lished. However, field observation of 
a number of strings has indicated the 
following torques usually produce 
satisfactory results: 


Size Minimum Maximum 
238” O.D. 1000 ft. Ibs. 1400 ft. Ibs. 
27%” O.D. 1200 ft. Ibs. 1600 ft. Ibs. 
3%" O.D. 1500 ft. Ibs. 2200 ft. Ibs. 


This will vary with (among other things 
the type of thread dope used. 


The same hypothesis has been 
stated in a little different way by a 
prominent service company who re- 
ported its practice to an API com- 
mittee as follows: 

“Torque is not the sole measure of 
joint make-up, but should be used in 
conjunction with make-up position. 

(a) If the average torque is reached 
at the time the coupling is at 
the last scratch, that is ideal. 

b) If the average torque is not 
reached when covering the last 
scratch, cover two turns if 
necessary. 

c) If covering the last scratch two 
turns does not develop the 
minimum torque, we recom- 
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mend the connection be broken 
out. 

If the average torque is reached 
and several threads of the pipe 
remain exposed, proceed to the 
maximum torque. In the event 
the maximum torque leaves 
more than three threads ex- 
posed, we recommend the joint 
be broken out. It has been our 
observation that regular mill 
joints make up remarkably uni- 
form.” 


(d 


~~ 


Care During Pulling. There are 
many precautions which should be 
used in pulling tubing. In the first 
place, the breakout tongs should be 
positioned close to the coupling. When 
a jar or shock of some kind is neces- 
sary to start the unscrewing the cou- 
pling should not be pounded, espe- 
cially near the ends. Using the flat 
fact of a ball-peen hammer, the cou- 
pling is tapped at the center and com- 
pletely around its circumference. Great 
care should be exercised to disengage 
all of the threads before lifting out of 
the coupling. The tubing is not jumped 
out of the coupling. 

Tubing stacked in derricks should 
be set on a wooden platform as steel 
or concrete may damage the threads. 
All threads should be protected with 
compound and thread protectors un- 
less the tubing is to be re-run im- 
mediately. 

When tubing is stuck, the best prac- 
tice is to use a calibrated weight indi- 
cator. Tubing can be stretched an 
amazing amount and, unless a load 
indicator is used, one cannot be sure 
when the maximum tensile load has 
been applied. Amount of load which 
will cause a permanent set in the 
tubing for both upset and non-upset 
material may be found in API Bulle- 
tin 502. 

While the foregoing recommenda- 
tions mainly apply to tubing, they can 
be applied equally well to casing. Cas- 
ing is heavier and larger, but the 
threads are not proportionately more 
rugged; so even more care in han- 
dling is indicated. Furthermore, cas- 
ing is easier to dinge and should not 
be unloaded by dropping. 
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NOMOGRAPHS MAKE 


Here’s how to estimate oil and gas 
in place and the recoverable reserves with- 


out extensive calculations. 


By KEITH D. SHEPPARD 
Senior Production Engineer 
Continental Oil Company, Denver 


FREQUENTLY DURING a conference or a meeting, the 
reservoir engineer is called upon for facts and figures that 
may, and perhaps should, be at his fingertips. Among 
these will be estimates of oil or gas in place and recover- 
able oil or gas. 

To assist the engineer in making these calculations 
rapidly with the utilization of a straight-edge rather than 
a calculator or slide rule, nomographs have been con- 
structed for the solution of the familiar volumetric gas 
and oil equations: 


; re .8 1 
V & = Ci¢(1 oo S:) : se _ 
V __ Cad (1 — Sw) 
4 R.V.F. 


where: Vg = Volume of gas in million cubic feet per acre foot 
at 60° F. and pressure Pp contained in 1 acre- 
foot of bulk reservoir volume at pressure P, and 
temperature T; 
Vo = Volume of stock tank oil in barrels per acre foot 
contained in 1 acre-foot of bulk reservoir volume 
¢ = Fractional rock porosity 


Si = Fractional liquid saturation 

Sw = Interstitial water saturation 

P, = Reservoir pressure, pounds per square inch absolute 

P, = Gas measurement pressure base, psia 

T, = Reservoir temperature, °F., plus 460° F. 

Z, = Supercompressibility or gas deviation factor at res- 
ervoir pressure, P,, and reservoir temperature, Tr 

R.V.F. = Reservoir volume factor 


C; = Constant for conversion to million cubic feet per 
acre foot at 60° F., equal to 22,651.2 
C, = Constant for conversion to barrels per acre foot, 


equal to 7758 
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RESERVOIR ESTIMATES QUICK AND EASY 
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4 v4 ‘ Calculating gas in place and recoverable 
g 1400- Fa \\ gas... 9000 
MERLE \\ EXAMPLE: 
a 64 \\ Porosity = 15% 
4 1853 \ Liquid Saturation = 20% 10000 
P , * Reservoir Temperature = 175 
\ Supercompressibility Factor = 0.95 
\\ Pressure Base = 15.025 psia 


7 15 312109 8.76 5 Reservoir Pressure = 4150 psio 


Supercompressibility Factor READ: 


Gas in Place Originally = 1250 Mcf/a.f. 


ESTIMATE: 


Abandonment Pressure = 600 psia 
. ; Supercompressibility of 
The use of the nomograph for calculating gas volumes Abandonment Pressure = 0.98 


(Figure 1) is as follows—(numbers refer to example 


shown on nomograph. All connecting lines are straight “a Place ot Abandonment 
lines) : Reroverable Gos — 1250-170 
A—Connect rock porosity to reservoir temperature and 1080 Mcf/a.f. 
determine point of intersection with diagonal line FIGURE 1 
(1) 
B—Connect (1) with liquid saturation and determine 
point of intersection with reference line “A” (2). 
C—Connect (2) with supercompressibility factor and D—Connect (3) to pressure base and determine point 
determine point of intersection with diagonal line of intersection with reference line “B” (4). 
(3). E—Connect (4) with reservoir pressure and determine 
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intersection with diagonal line which is the gas in 
place value desired. 

If the reservoir under consideration is of the pressure 
depletion type, then this nomograph can be utilized for 
calculation of the recoverable gas reserves. This would 
entail an estimation of the abandonment pressure and a 
determination of the gas in place at abandonment. The 
difference between the gas either originally in place or 
at the time of the calculation and the gas in place at 
abandonment would represent the gas reserve. An ex- 
ample of this type is shown on the nomograph. 
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The use of the nomograph for calculating oil in place 
(Figure 2) is as follows: 


A—Connect rock porosity to reservoir volume factor 
and determine point of intersection with diagonal 
line (1). 


B—Connect (1) with interstitial water saturation and 
extend line to intersection of scale showing “oil in 
place.” This value at the point of intersection is the 
calculated oil in place. 


The End 
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Long-Stroke Hydraulic Pumping Unit 


Some of your pumping problems may be solved by these “gangling giants.” 


What would you like to know about them? 


1. Does it compare with beam pumps? . What are the operating principles? 


. What are the component parts? . What are the advantages? 


. How is it on shallow wells? . Do sucker rods suffer? 


- © WN 
oN O Ww 


. What about payout period? - How are downhole pumps affected? 





By DOUGLAS M. JONES 

Chief Engineer 

Axelson Manufacturing Company 
Los Angeles 


THE QUESTIONS above are some of 
those posed by petroleum production 
people in their quest for more infor- 
mation on long-stroke hydraulic 
pumps. To fulfill these requests, here 
isaready-reference on long-stroke hy- 
draulic pumps with discussions on... 

® Physical description 

® Operational characteristics 

® Advantages 

® Pertinent engineering informa- 

tion. 


Hydraulic Pump as a Machine. 
1. 2 and 3 illustrate some 
current models of this type of equip- 


ment. The variations used by different 


Figures 


manufacturers extend to arrangement 
of components, the use of positive dis- 
placement pumps instead of centrif- 
ugal pumps and deadweight counter- 
balance instead of air; pressures and 
corresponding piston sizes of course 
vary. A variety of load ratings, cycle 
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rates and stroke lengths are obtain- 
able, 

Figure 3a is the centrifugal pump 
operated unit with which the writer 
is most familiar and which will be 
described as a specific illustration of 
one of the several designs current. 
From this point on, where exact char- 
acteristics and specifications are 
noted, the discussion will refer to this 
centrifugal pump operated unit. Gen- 
eral remarks will apply to the whole 
class of equipment. 

In Figures 3a and 3b, major ele- 
ments are: 

1. A skid type frame including a 

pedestal for elevating the base 
of the cylinder stack 


A prime mover 


A V-belt transmission 


A centrifugal pump 


uk wn 


-A large spherical oil and air 
pressurized reservoir 

The cylinder stack some 30 feet 
or so in leneth, centered over the 


? 


well 
7. The necessary manifolding to 
transmit the operating fluid 


8. Equally important but more dif- 
ficult to identify are the revers- 
ing valve and the pilot valve 
which operates it. 

A “scavenger” pump, air compres- 
sor, control valves, gages, filters, safety 
devices, etc., are essential elements of 
the machine, but cannot all be cov- 
ered in this discussion. 

In raising and lowering sucker rods 
a typical upstroke load might be 
27,000 pounds, with the downstroke 
load 15,000 pounds. Thirty thousand 
pounds is maximum rated peak load, 
with a 14,000-pound load range. 

The main power source runs con- 
tinuously and rotates the centrifugal 
pump in one direction through a 
V-belt drive and countershaft. 

On the upstroke, the air under 
the the 


oil into the centrifugal pump suction 


pressure in reservoir forces 
side with a net positive suction head 
of as much as 300 pounds per square 
The adds the 


necessary to overcome losses and pro- 


inch, pump “hoost” 
vide the required thrust under the 
piston to raise it against the upstroke 
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FIGURE 2—An illustration of a current model of the hydraulic pump- 
ing unit, showing one of the variations of equipment installations which 
still retains the inherent advantages of this type of unit. 


load. At the end of the upstroke, a 
port is uncovered to actuate a pilot 
valve and thence the reverse valve. 
This supercharges the pump suction 
with pressure furnished by the fall- 
ing weight of rods in the well on the 
downstroke. The pump furnishes the 
boost required to return its discharge, 
now routed through the manifold, 
into the reservoir compressing the air 
and re-energizing it for its job of 
assisting the pump on the upstroke. 
Thus the air is a counterbalance 
which permits a fairly uniform power 
demand over the complete cycle. 

The centrifugal pump is the heart 
of the unit. It has a very heavy volute 
case, mechanical shaft seals, anti- 
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we 


friction bearings and a dynamically 
With a 


revolutions per 


balanced impeller. recom- 


mended maximum 
minute of 2200, it has a capacity of 
more than 1600 gallons per minute 
and boost of over 130 psi. 

Figure 4 shows portions of selected 
characteristic curves of head vs. ca- 
pacity for two different impellers. 
One typical curve of power input to 
the pump vs. capacity is also shown. 

Horsepower scale not given, has 
values increasing upward. | 

Say for example that the average 
desired cycle rate of the subsurface 
pump for a given installation is such 
that 1400 gallons per minute average 
discharge rate is needed at the cen- 





FIGURE 3a—The centrifugal 
frame; 2—prime mover; 3—V-belt transmission; 5—Spherical reser- 
voir, and 6—Cylinder stack. (Figure 3b on Page 159) 


crea ypamrnaeag 


ggg 





| 


pump-operated unit. 1—Skid-type 


from the well 


Also 


loads and estimated losses, etc., it is 


triflugal pump. 
determined that the average boost re- 
quired is 100 psi. These factors as 
co-ordinates fall on the 2000 revolu- 
tions per minute curve for the im- 
peller, and the corresponding power 
to operate the « entrifugal pump would 
be calculated, or read from the 2000 
rpm power curve at 1400 gpm. The 
prime mover, assumed here to be an 
internal combustion engine, would 
have a throttle setting to supply a 
horsepower somewhat greater, at a 
certain speed. 

During one complete cycle of the 
sucker rods and subsurface pumps, 
there are two points where the re- 
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FIGURE 3b—Close-up of some of the major elements of the centrifugal pump-operated unit. Shown are: 4—centrifugal pump; 7—manifold, and 
8—pilot and reverse valve. 


quired pump boost increases to a 
maximum, This is due to the fact 
that the air counterbalance expands, 
dropping the supercharging pressure 
net positive suction head) through 
a total range of about one tenth of 
maximum pressure. The well load, 
however, is relatively constant on the 
upstroke at one value, and on the 
downstroke at another. In _ conse- 
quence, the centrifugal pump is called 
upon to make up the difference of 
about 10-15 psi upward from average 
twice in a cycle, and has the same 
10-15 psi more help than average 
twice in a cycle. 

The centrifugal pump, as seen from 
the curves, has the interesting char- 
acteristic of loading itself in discharge 
when the load in head is released. 
For example, in the case we are con- 
sidering, say the “load” in terms of 
required pump boost decreases twice 
per cycle to 88 psi. Each time this 
occurs, a series of events follows in 
which: 

a. The operation of the pump tends 

to “slide” down the 2000 rpm 
characteristic. 


b. The volume discharge increases. 
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FIGURE 4—A portion of selector characteristic curves of head vs. capacity for two different 


impellers. 
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c. The brake horsepower demand 
increases with increased volume, 
increasing required input torque. 


The engine, which at a given 
throttle setting, tries to maintain 
a constant horsepower output, 
drops off in speed due to the 
greater torque demand. (The 
event takes place too fast for 
ordinary engine governor action. ) 


a. 


e. The centrifugal pump in conse- 
quence drops off in speed, which 
as**sts in accommodating the im- 
peller to the decreased boost 
without a large increase in dis- 
charge rate and consequent 
speeding of the piston, 


The cycle is such that the fall-off 
occurs rapidly, while the build-up of 
boost is gradual, over a full half cycle. 
The general train of events during 
build-up however is similar, except 
that as boost demand increases, dis- 
charge rate decreases, bhp demand 
decreases and engine speeds up. This 
allows increased pump boost from 
faster impeller speed as well as from 
decreased discharge. 

The instantaneous operation would 
follow a trace on the curves somewhat 
as shown on Figure 4 by the dotted 
line, and the loop occurs twice during 
the well pumping cycle. It will be 
seen from the above described action 
that it is not desired to have too close 
engine speed regulation, since a speed 
variation assists rather than hampers 
smooth operating. 

Included in the pumping unit con- 
sidered as a machine, are many other 
elements nearly as interesting as this 
centrifugal “heart”: the detail of the 
counterbalance cycle, the pilot valve 
and reverse valve system, the vacuum 
cycle in the air over the piston, the 
safety devices for shut down in case 
of rod break, the filter system, etc. 


Hydraulic Pumper as a Production 
Tool. For a given subsurface pump 
bore and fluid gravity, the fluid load 
varies with hydrostatic pressure and 
therefore as the depth of pump setting 
if the fluid is lifted all the way. It is 
the range of fluid load over the pump- 
ing cycle which imposes an elonga- 
tion stroke loss or difference between 
surface rod stroke and subsurface 
plunger stroke. This loss limits pro- 
duction of oil. 


Assuming a given rod size, pump 
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bore and fluid gravity, and with fluid 
lift equal to pump depth, the stretch 
loss varies as the square of the depth, 
jumping from, say 2 feet at 3000 feet 
to 8 feet at 6000 feet. This is because 
total elongation is the product of 
length of string and load, each of 
which are proportional to depth. Rel- 
atively few mechanical pumping units 
have stroke lengths of 8 feet to begin 
with. 

Various factors modify this picture. 
To name a few briefly: For faster 
pumping speeds, subsurface amplitude 
tends to increase due to vibratory 
motion. In trade parlance, this effect 
is usually called “overtravel.” It adds 
to subsurface stroke but also to rod 
stress. 

Another factor alleviating stroke 
loss is the fact that the deeper pump- 
ing wells do not tend to produce 
volumes requiring the larger pumps. 
Also, the rod strings are heavier due 
to imposed rod, impulse and fluid 
loads, and hence stretch less. 

These factors notwithstanding, loss 
of stroke became a serious problem 
with increased depth, and the logical 
answer to a large loss was a longer 
surface stroke. Walking beam pump- 
ing units were designed with avail- 
able stroke length to 10 feet and a 
very few to 12 feet. (Recently a few 
16-foot stroke beam units have been 
built.) The tremendous size and mov- 
ing mass of these units made it appear 
that about 10 feet was a reasonable 
limit. However, the simplicity and 
reliability of sucker rod pumping were 
sufficiently advantageous to create a 
strong demand for a long stroke rod 
actuating unit to meet the depth 
challenge; and the hydraulic long 
stroke units provided the answer. 

After the first of these units were 
in the field a very few years, two 
somewhat unexpected results in their 
use became apparent. One was that 
some of the most spectacular “pay- 
outs” were in relatively shallow, large 
production wells as opposed to the 
deep ones the units were designed for. 
Another was that surprisingly high 
rod stresses could be used satisfactorily 
with the hydraulic units. 


The spectacular shallow payouts 
came about in such installations as 
the following case history of a well 
pumping from 3400 feet with a 234- 
inch bore pump. The combination of 


added production, about 440 barrels 
per day of fluid, or 35 barrels per day 
of oil, and elimination of rod jobs 
after installing a long stroke hydraulic 
unit combined to total about $3000 
per month increased earnings plus 
savings. 

The usual story in such installations 
is that production alone could be in- 
creased with the beam unit by in- 
creasing pump size and cycle rate. 
However, the resultant stress would 
part rods disastrously. A like situa- 
tion holds in the deep wells where the 
vibratory “overtravel” may theoreti- 
cally be increased by increasing cycle 
rate until stretch loss is entirely over- 
come by increased subsurface ampli- 
tude. However, in most wells, this 
motion is entirely incompatible with 
economical sucker rod life. 

Some of the mechanics of long 
stroke advantage in sucker rod life 
are obvious, and some can be ex- 
plained, while some factors have not 
been satisfactorily rationalized to 
date. On the obvious side is the fact 
that if the commonly used Simple 
Harmonic Motion acceleration factor 
be assumed to reasonably represent 
the impulse factor applied to rod 
weight and adding to rod stress, then 
this impulse varies directly as stroke 
length but as the square of cycle rate. 
For a given rod weight and subsur- 
face pump average plunger velocity, 
a shorter stroke must thus build up 
the impulse factor in three ways: one, 
cycle rate must be increased to main- 
tain surface velocity; two, the surface 
stroke is less effective at the pump 
due to nearly constant stroke loss in 
inches per stroke (this means even 
faster stroking to maintain subsurface 
velocity); three, the doubly increased 
cycle rate affects the impulse factor 
as the square. 

In addition to increasing peak load 
of the cycle, a high impulse factor 
tends to decrease minimum load and 
thus to have a double effect on load 
range. To appreciate this effect of 
both increasing maximum stress and 
load range, a brief look should be 
given the loading, allowable stresses 
and character of rod breaks: Sucker 
rods almost always fail in fatigue, the 
break showing little or no necking 
down, Study of a broken end dis- 
closes that a surface nucleus (usually 
a corrosion pit but sometimes other- 
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wise) forms the apex of a relatively 
smooth area beat down by repeated 
working. A fibrous appearance char- 
acterizes a second small section which 
represents final failure in tension. 
Having established that failure is 
in fatigue, the nature of loading be- 
comes important. A few rods near 
the pump have a compressive column 
load during part of the downstroke, 
but the upper more highly stressed 
rods have a positive (tensile) mini- 
mum upon which is _ super- 
imposed a varying additional tensile 


stress 


load. It is a well accepted engineer- 
ing principle that in such a varying 
load cycle, the severity of service in- 
creases with stress range in relation 
to maximum stress. This may be de- 
picted on a classic early Goodman 
diagram or as represented in Figure 
5 by a more modern version. This 
chart is based on construction sug- 
gested by Kommers’ and adapted to 
high grade rods in good condition by 
one manufacturer for environment 
not seriously corrosive. 

Those familiar with pumping field 
chart peak 
stresses as being reasonably compara- 
ble with values in common use, al- 
though it is not customary to see the 


practice recognize the 


stress range relation represented. To 
engineers in other fields, it may come 
as a shock to see such low stresses 
used in an era when 260,000-psi steels 
are widely used in aircraft. The shock 
is even greater when it is learned that 
sucker rod stress is the critical limit- 
ing factor in many hundreds of in- 
stallations. The industry is appar- 
ently behind the times. 

However the appearance, the fact 
is that sucker rod manufacturers 
spend many thousands yearly in re- 
search to improve useability of higher 
strength through metallurgy, process- 
ing, treatment and finish, They have 
had, however, little success in using 
steels of tensile strength over 110 or 
possibly 125,000 psi, while a premium 
low alloy rod now and for many years 
a standard of quality has only 85,000 
to 90,000 psi tensile strength. (It is 
felt by many that with careful han- 
dling in a noncorrosive well, generally 
higher stresses might be satisfactory. ) 

The reasons for limitation of ten- 
sile strength in successful rod pump- 
ing are several; chief among them 
are: 


1. Since failure is through fatigue, 
surface finish is critical. 
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Courtesy Axelson Manufacturing Company, Division of U. S. Industries. 


FIGURE 5—Stress range diagram for sucker rods. 


2. The combination of mechanical 


damage through handling, plus 
notching due to corrosion pits 
has so far made it impractical 
to preserve a very smooth and 
perhaps otherwise special finish 
which in itself would promote 
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About the Author 








high fatigue strength of the rods. 


3. The higher carbon steels usually 
used for higher strength seem, 
even despite alloying, more sus- 
ceptible to corrosion pitting than 
their lower carbon brothers. 


- 


With fatigue nuclei as appar- 
ently a foregone conclusion, the 
greater notch sensitivity of the 
harder steels comes into evi- 
dence and as experience has 
shown, these stronger steels, 
above about 125,000 psi have 
generally failed to improve serv- 
ice or withstand higher loads. 


Into this picture stepped a gangling 
giant designed to overcome stroke 
loss in deep wells. He did this job, 
but also proved to handle rods like 
babies. Working rod stresses were in- 
creased 10, 20, then 30 percent, still 
with increased rod life. Again, where 
the big units were put on high pro- 
duction, shallower wells, characterized 
by high stress range and consequent 
rod breakage, it was found that the 
load range apparently had lost its 
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threat. In fact, even highly loaded 
PUMP BORE installations which had been parting 

amie VELOCITY-260 FPM rods regularly through corrosion fa- 
Tt 63 242" ; T T _— T . tigue settled to good behavior with 
the big hydraulic units, with gener- 
ally increased production, 
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Engineers tried to shrug off the 
early spectacular rod life with such 
expressions as “At five cycles per min- 
ute, it just takes longer to reach the 
eventual life in cycles.” This was dis- 


proved as hydraulic unit installations 
were made with the old fatigued rods 
that had been breaking left in the 
well, and still rod failures were prac- 
tically eliminated. 

It has been conjectured that the 
rigidity of a heavy steel walking beam 
unit may contribute to high stress 
peaks in the rods beyond those meas- 
urable with ordinary polished rod 
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dynamometers. Some evidence taken 
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| + | — } + _e oscillograph has been offered to sup- 


with resistance strain gauges and 
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) 4 5 6 r 4 a iS) lO lI |2 port this theory. The author has a 
theory which frankly has had few 

| PUMP DEPTH—FEET xX 1000 supporters. This is that the relatively 
long periods of almost steady load on 
FIGURE 6a—A comparison of beam and hydraulic long stroke pump performance. upstroke and downstroke togethe1 
with the low cycle rate of the long- 

stroke hydraulic unit combine to 
change the degree to which the load- 
ing partakes of the nature of fatigue. 
Evidence is here to support it: testing 
at 10-12 second period to refute or 


312 INCH STROKE support it is certainly rare. 


| | Figure 6a provides a means of com- 
45 65 C PM paring beam and hydraulic long 


stroke performance. The depth limi- 


1] 
3 2 BORE tations are such that top one-inch rod 


stresses are within usual limits for 
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+ : beam pumping and peak loads are 


“ held to 30,000 pounds for the hy- 
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draulic unit. Figure 6b shows produc- 
tion for the large bore pumps avail- 
' “ able with the long stroke unit at from 
23 BORE 41% to 6Y2 cycles per minute. 

In the discussion of sucker rod 
failures, the great success of modern 
inhibitors must be acknowledged, To- 
gether, the use of inhibitors and the 
big long stroke pumpers are writing 
a new book on sucker rod pumping. 














mM 
oO 








on 








O 


Engineering an Installation. To 
illustrate installation engineering, an 
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example is given. This solution is 


necessarily shortened but roughly 
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illustrates steps required to obtain 


OW 


the essential information. 
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FIGURE 6b—Production for large bore pumps available with the long stroke unit. 


© The Problem: It is desired to pump 
600 barrels per day lifting 10 API 
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fluid from 7500 feet. This is a very 
heavy job and outside the range of 
conventional pumping. We wish to 
know: 


1. Will a unit rated at 30,000 


pounds peak load, 14,000 pounds 
load range and 26-foot stroke 


3. 260 feet per minute sets the 


cycle rate for a 26-foot stroke 
at 5 cycles per minute, There- 
fore, from this or similar manu- 
facturer’s performance index or 
table plus production calculator 
if required, a cycle rate and 
pump bore are determined: in 


very closely the weight of rods 
in fluid. In 10-degree fluid, this 
is 0.873 times the weight in air. 
(In general, the factor is 1-0.127 
S where S is specific gravity.) 
M 0.873 (7500) (2.18) 
14,300 pounds downstroke. The 
load range is closely the fluid 


take the loads and pump the 
volume ? 


load on the gross plunger area, 
or R = 7500 (1.724) = 13,000 
pounds load range. The up- 
stroke steady load is the sum of 
M + R = 27,300 pounds. 


this case 5 cycles per minute 
and 2%-inch bore. If there is 
any difficulty in producing all 
available fluid at 5 cycles per 
minute, the cycle rate may be 


2. What subsurface pump bore 
should be used? 
increased by increasing cen- 


trifugal pump speed. 


3. What cycle rate is required? 
The counterbalance pressure 


4. What sucker rod string? should have a mean value of 
To obtain a sucker rod string, 
Table 1 is reproduced here for 
For 2'%-inch 


; , M +8 _pounds converted to 
5. What chief cylinder loads are 


: si by the net area of the piston 
imposed ? psi Dj Pp 


bore, : 
81 square inches. 


reference. 


= wh — we find the following data: 
" at counterbalance pressure oe . ae 
se mac P Gross fluid load per foot 4 ,R 
a of lift is 1.724 for 1.0 specific C= 9;\Mr> (1) 
gravity, which corresponds of 257 psi 


7. What centrifugal pump dis- 


charge rate is required? course to 10 degrees API. One 
c . . 


inch top rods were presumed in 
Figure 6 so we find 31 percent 
1 inch, 35 percent—7g inch and 
34 percent-—% inch recom- 
mended. The average weight is 
noted as 2.18 pounds per foot. 


As mentioned earlier, the varia- 
tion in counterbalance pressure 
will be about 5 percent up and 
down over the cycle so 270 psi 
maximum would be required. 


8. What centrifugal pump boost is 
required ? 


9. What impeller and rpm are re- 
quired ? 


The discharge rate corresponds 


10. What prime mover brake horse- 5. The steady downstroke load is to the area swept by the piston 


power is required ? 


TABLE | 


11. Recommend size of engine by 


































































































displacement. 
, ROD AND FLUID DATA 
@ Solution: SS a 
on tu %" & ¥"’ ROD STRING 1", %" & 4%" ROD STRING 
F ‘ ‘ iPump Bore */F fc om ; : 2 2 Wr/h Stretches Like 
1. Refer to Figure 6a showing SPGR=10 | % 7 |% %|Ave. #/Ft. 1% 1 | % %| % Ye | ave. S/F I 1% a 
depth t sd agai my es Pa : 
pth to pump plotted against [1 ijg{ 3e¢ | 23 | 77| 1.745 fis | 20] 62 | 195 | 50 | 50 
production for several pump 
bores and for a long stroke unit LY, 332 | 25 | 751 1.755 19 | 221] 59 198 | 55 45 
at 312-inch stroke as well as for 
beam units at 74-inch and 120- 1, 766 29 71 1.780 || 22 24 54 2.02 | 60 40 | 
stroke lengths. All are computed i. : alee H i —_—_— 
for 260 feet per minute polished 1% 1.043 | 33 | 67] 1.800 || 24] 27] 49 2.06 | 65 35 | 
rod average velocity and for 100 : = | | } } +————_ 
percent subsurface pump volu- 2 1.362 | 37 | 63| 1.820 |} 27 | 30] 43 | 211 | 75 | 25 | 
° ee ° | | | } 
metric efficiency. It will be seen i | 
that with the long stroke unit, 2M, 1.724 | 42 | s8| 1850 |} 31 | 35 | 34 | 2.18 | 85 | 15 | | 
a 2%-inch bore pump can be ms | i 
used to 7800 feet depth and that 2V) 2128 | @ | 3) tars 5 | el) 8 aon gee | 0 
260 feet per minute will produce ] 7 ; ion 
23 575 7 S | 36 44 17 | 2.33 |10%1”| 90% % 
about 730 barrels per day at 100 % . roe es a 
i ad = . a oe = . | | ae 
percent volumetric efficiency, or l | 
Y, 147 | 5 48 | 47 | 5 
600 barrels per day at about 82 3% oon . 4 Wg Noe i 
percent volumetric efficiency. 5 ; @ Se 
3% 4.790 57 | 43 0 255 | 57 | 43 | 
2. From above, the required ppnp | _$_]—————=—======>== = —= a 


bore is 214 inches. courtesy Axelson Mfg. Co. pivisiON OF U.S. INDUSTRIES 
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Full-Bore 
Retrievable 
| Product 
TYPICAL Ne. 410 
OPERATION t 
{ 4 
Rak. 
Retrieving 
Head 
(For Model “C” 
Retrievable 
Bridge Plug) 
"Baker 
Model “’C 
Retrievable 
Bridge Plug 
Product 
No. 677-C 
Ll 
@ | 
4 q 0 ! 
.] 5 
- Fi t 
| 
| 
RUNNING-IN FRACTURING OR ACIDIZING 
Retrievable Bridge Plug Plug should be pressure 
being run into well on bot- tested after release. 
tom of Full-Bore Cementer Cementer is released, raised 
through use of Retrieving above perforations and 
Head. Note fluid by-pass. reset for pressure operations. 
=a © TT Ut Be 
FULL-BORE °= 
HOLDS PRESSURE FROM EITHER ABOVE OR BELOW 
Two sets of opposed slips enable the cementer 
to hold pressure from either above or below. 
Casing can be tested before squeeze—and 
the tubing also, if the Baker Full-Bore Tubing 
Tester is used. 
FULL BORE CONSTRUCTION 
: Permits Passage of Tubing Perforators or 
i Instruments—Assists in Preventing “Screen- 


Product No. 410 


these products and their application B AKK | 
































































































































RETRIEVING 


SWABBING, TESTING 





Note how the reversal of 
pressure differential has 
transferred load from one 
set of slips to the other 
(both cementer and plug). 


Plug and Cementer being 
moved to next set of per- 
forations—or retrieved from 
well. Valves in plug open to 
permit fluid by-pass. 


Out” on Fracturing Jobs 


The Full Bore through the Cementer (and 
Tester if used) is in reality a continuation of 
the bore through the tubing. 
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NTER 


This continuous full ID passage not only per- 
mits passage of tubing perforators or instru- 
ments but assists in preventing “Screen-Out” 
(sand dropping out of the oil) and subsequent 
plugging of the tubing in fracturing jobs. 
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IDEAL STRADDLE TOOL WHEN USED WITH 

BAKER RETRIEVABLE BRIDGE PLUG 

The operation of the Cementer setting mecha- 
nism makes it easy (through the use of the 
Retrievable Bridge Plug Retrieving Head) to 
release and pick-up the Baker Retrievable 
Bridge Plug. It is in fact the ideal partner 
to the Retrievable Bridge Plug for selective 
multiple-zone or single-zone operations. 


OIL TOOLS, INC. 
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during the time for one upward 
stroke, 


G = 0.7 LN 


nh 


where L = inches stroke length 
N = cycles per minute 
0.7(312)(5) = 1090 gpm 


Average pump boost is average 
cylinder boost plus losses. The 
cylinder boost is cylinder range 
divided by two times piston 
area, Or55 
Fluid volumetric losses and 
friction losses have been lumped 
as an equivalent pressure loss 
for convenience and may be ex- 
pressed as approximately 


. G ) (3) 
P; 0.14 00 


1090 gpm 


81 psi closely. 


in this case for G 

P;, = 16.6 psi 
and average pump boost is 
P, = 81 + 16.6 = 98 psi closely 


3 


9. The “characteristic” head vs. 
gpm curves for the pump may 
be entered with this boost and 
discharge rate to find 2100 rpm 


10. 


11. 


closely required for a “No, 3” 


impeller. (See Figure 4. ) 


Pump mechanical efficiency may 
be noted from the pump curves 
also as 73 percent for this im- 
peller. By standard formula, the 
input power to the pump is: 


Hi =1715 (0.73) (4) 


= 85 hp 


To provide adequately for a 
margin in engine performance 
below new engine curves, plus 
V-belt drive and counter shaft 
losses, a realistic 85 percent effi- 
ciency from engine curve to 
centrifugal pump is used, re- 
sulting in: 


— 85 
Engine bhp = 0.85 100 hp 


Considering a modern multi- 
cylinder natural gas engine, 
1100 rpm is a preferred speed 
in many fields for certain types 
and 60-67 brake mean effective 
pressure a preferred loading. 





(hp) (792,000) 


(rpm) (displacement ) (5) 





BMEP = 


From which we find a desired 
displacement = approximately 
1070 to 1200 cubic inches. 


In considering this large horse. 
power and engine size, it must be re- 
called that we intentionally chose a 
big job, lifting 600 barrels per day 
from 7500 feet with casing fluid level 
at the pump. In comparison, similar 
units are lifting 100 barrels per day 
or so from 10,000 feet and require 
only about 35 hp.! 
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Help—not a handout... 





U. S. Oil Industry Called 


Answer to Indian Problem 


Despite an unfavorable petroleum law, author says India and its potential 
could be weaned away from the Russians and ultimately made available to private 
capital from abroad in its search for new crude reserves. 


By HENRY CARTER REA 


Petroleum Consultant 
Denver 


THE SEARCH for new oil reserves 
throughout the Free World by U. S. 
operators is becoming more intense 
each year as the cost of finding new 
replacements in the U. S. continues 
to rise. The situation has forced the 
U. S. operator to look abroad to find 
some country where political and 
economic climates are simultaneously 
favorable for his operations. 

The problem of satisfying the 
mounting world demand for petro- 
leum and its products has been placed 
directly upon the shoulders of the 
exploration geologist. It has forced 
him, along with his many other du- 
ties, to become a politico-economist. 
Because of present-day resurgence of 
the nationalistic spirit in many coun- 
tries of the free world, generally 
sponsored and abetted by Commu- 
nists, possibilities of developing new 
oil reserves abroad are unfortunately 
limited—not by geological considera- 
tions but by man-made dictates of 
the political climate he has created. 

It would appear that the example 
set by the U. S. oil industry in de- 
veloping the world’s oil 
would be sufficient evidence that the 
free-enterprise system is so far the 
best that has been developed. Too, 
it would appear that countries with 
potential oil resources could draw 
upon this rich reservoir of practical 
experience in formulating their ex- 
ploration and development laws and 
programs. 

But such is not the case. Through 
fear, iznorance and selfishness guided 
by the heavy hand of bureaucracy 
and furthered by the shouts of na- 


resources 
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tionalists that the nation’s oil belongs 
to its nationals, many countries have 
more than succeeded in keeping their 
oil—in the ground! 

Two years ago Pakistan adopted 
a petroleum law favorable to the free 
enterprise system. The law immedi- 
ately produced results with the en- 
trance of both international oil com- 
panies and independent operators. 
Exploration work now is well under 
way, and it would be geologically 
safe to say that Pakistan will join, in 
the not too distant future, the ranks 
of the larger petroleum producing 
nations of the world. 

Being somewhat familiar with the 
regional geology of India and Paki- 
stan, it was only natural to look 
across the border at India, whose 
adjacent geological conditions were 
not effected by a political boundary 
and whose potential oil resources are 
worthy of serious consideration, both 
economically and geologically. 


Position Strategic. The subconti- 
nent of India, jutting out into the 
Indian Ocean, commands a strategic 
position—both politically and eco- 
nomically—between the Middle East 
and the Far East. Its 1.2-million plus 
square miles of deserts, plains, moun- 
tains, and jungles give the nation a 
diversity of climate, topography, peo- 
ple, and natural resources that is ex- 
ceeded only by Russia and China on 
the continent of Asia. 

The monumental task of unifying 
some 380 million people (85 percent 
of whom are illiterate), speaking 14 
official languages and more than 200 
dialects and recognizing all of the 
major religions with all of their 
splinter sects has demanded strong 
leadership in government and, of 
necessity, a veering towards socialism 
and the welfare state. This leadership 
is being provided by the present 
prime minister, Jawaharal Nehru. 

It can be said that today, the Gov- 
ernment of India and Prime Minister 
Nehru are synonymous, and, because 
of the high esteem in which he is 
held by the great majority of Indians, 
his powers—constitutional, implied 
and arrogated—approach that of a 
dictator. However, there is a strong 
opposition in the Lok Sahba (Parlia- 
ment) that is extremely vociferous 
upon occasion—and they are not the 
Communists. 


Relies on Imports. The fact that 
India imports about 95 percent of 
its petroleum requirements (135,000- 
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plus barrels per day) mostly from the 
Middle East and Indonesia and pro- 
duces only 7000 barrels a day is suf- 
ficient reason to investigate the polit- 
ico-economic climate of this, or any 
other country that has petroleum 
possibilities. The bulk of India’s oil 
consumption is in the more heavily 
populated and industrialized areas of 
the south where transportation and 
refining centers offer no particular 
problem. This situation has had a 
direct economic influence on its policy 
of developing its own potential oil 
resources in the past. 

Since the present tanker supply 
system has been able to maintain 
India’s consumption needs, there was 
no economic reason why the country 
should attempt to develop its own 
resources. For its potentialities lies 
mostly in the northeast and north- 
western parts of the country and de- 
velopment would involve heavy ex- 
penditures and serious transportation 
problems—not taking into considera- 
tion expenditures required to find 
and develop an oil field that would 
have a minimum reserve of, say, 500 
million barrels to warrant an 800- to 
1000-mile pipe line to markets, 


Development Considered. Today, 
however, India, with an ever-expand- 
ing petroleum market and particu- 
larly with the emphasis to be placed 
on the expansion of heavy industry 
and the development of her natural 
resources in the Second Five Year 
Plan (1956-1961), now is beginning 
to consider more seriously the devel- 
opment of its own oil resources. The 
drain of about $100 million a year 
for oil imports could be put to better 
use in other fields. 

As no definite policy with reference 
to the development of oil resources 
has yet been formulated by the Cen- 
tral Government, the future, as of 
the moment, is highly speculative. If 
the Central Government’s past record 
in the field of nationalizing various 
industries is any criteria of what the 
future might hold for the free-enter- 
prise system, the outlook is _pessi- 
mistic. 

However, there is the possibility 
that the situation can be remedied and 
influenced by active spade work on the 
part of the U. S. Government through 
its technical aid programs and by 
the judicious help of the U. S. oil 
industry acting in both an advisory 
and technical capacity. 





Help From Russia. Under the pres- 
ent prime minister, India is com. 
mitted to. the philosophy of the 
welfare state, more out of necessity 
than by choice. The idea of the Cen. 
tral Government forming a company 
or agency to develop domestic oil 
resources stems strictly from a lack 
of knowledge of the entire situation, 
This idea has not been retarded by 
the reluctance of the U. S. in offering 
technical assistance after requests 
from the Government of India were 
politely refused because of differences 
in political ideology. 

The USSR however, was not s0 
deaf and immediately supplied a team 
(nine geologists and petroleum engi. 
neers) to explore the oil possibilities 
and to advise the Central Govern- 
ment on the requirements of techni- 
cal personnel and equipment for a 
comprehensive program of oil pros- 
pecting. Provisions for this program 
have been made in India’s Second 
Five-Year Plan. The Russian’s final 
report has been submitted and is now 
under study by the Central Govern- 
ment. Too, another group of Soviet 
technicians combined forces with In- 
dians to guide their geological ex- 
ploration program in Rajasthan in 
western India. 

The U. S. and the United Kings 
dom have been and are India’s best 
customers. But there is a decided pos- 
sibility that this position will change, 
by default on our part, due to the 
activities of Russia and its satellites. 
The Communists are continuing to 
offer assistance, both material and 
technical in all fields of endeavor. 
Also, many trade, friendship and cul- 
tural missions agreements and pacts 
have been made within the past few 
years. 

It can be argued that the American 
way is the better way with reference 
to training, methods and equipment. 
But, and it is a big but, the cold 
facts of the matter are that the Soviet 
and its satellites already are on the 
ground and doing the job. 


Need Is Recognized. One significant 
fact about India’s investment climate 
is this: it recognizes the need for 
foreign capital and private invest- 
ments. In addition, India is willing 
to offer terms of entry that would 
be attractive to foreign investors— 
except the oil industry in so far as 
exploration and development are 
concerned at present. 
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Refining, transportation and mar- 
keting of petroleum and its products, 
like the building of railroads, hospi- 
tals, steel mills, electric power plants, 
factories, dams, etc., are tangible 
objects. They 
structed and operated mechanically 
from blue prints, plans and instruc- 
tion books. These things the Indian 
his investment he 


can be seen, con- 


understands—for 
actually gets some physical property. 

However, investment in- 
volves risk capital through interpre- 
tations, ingenuity, know-how and 
other intangibles, as in petroleum ex- 


where 


ploration and development, the In- 
dian is naive and inept because of his 
cultural, philosophical and _ religious 
heritage. He is optimistic and believes 
he can learn these intangibles from 
a book or by association with experi- 
enced and trained technicians. But, 
again, because of his heritage, he is 
probably the most reluctant individ- 
ual in the world to make decisions 
and assume responsibility. 

Petroleum Law. India has a petro- 
leum law that, on the face of it, is 
bad. It through 
ignorance of problems involved. 
Every possible hedge that could be 
thought of was incorporated in the 
law as protection against private cap- 


was ill-conceived 


ital from abroad. So much so that the 
nation protected itself out of busi- 
ness, and through both personal and 
national pride refused to request aid 
in this most vital subject. 

This fact however, does not pre- 
clude the possibility of the U. S. oil 
industry offering its good services to 
the Indian government in the con- 
sultation and preparation of an equa- 
ble petroleum law. The burden, it 
would seem, is on the U. S. oil in- 
dustry. Mechanics of offering such 
a service will be suggested later. 
Should War Come. It might come 
as a shock to the average American 
to consider our position in event of 
the neutralization of Middle Eastern 
oil fields (which supply Europe with 
about 75 percent of its oil needs) by 
atomic bombs. With Middle East oil 
fields out of the picture, Europe 
would be practically inert as an ac- 
tive ally. The U. S., Canada and 
Mexico combined could not oil an- 
other global war with their present 
resources. 

1942-1944. before 
line was pipelined from the Assam 
fields to the forward areas in Burma, 
it was India’s Digboi field that sup- 


Between 


gaso- 
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plied gasoline for the Army and Air 
Force in Upper Assam. The Soviets 
are building a submarine fleet at the 
rate of 85 to 100 per year and that 
now numbers about 500 vessels ready 
for action (and Russia is not a mari- 
time nation). Combine these factors 
with the vast, and the word vast is 
purposely used in all of its signifi- 
cance, potential oil reserves existing 
in the Aral-Caspian basin area of 
Central Asia, protected by the Hima- 
laya mountain range on the south 
and the polar regions on the north, 
and it is obvious that neutralization 
of the Baku-Grozny fields of the Cas- 
pian sea area would have little effect 
in retarding any physical aggressive 
action by the Soviets for the lack of 
oil. 

It is whistling in the dark to say 
that turn, could neutralize 
those Central Asian oil fields for if 
we have a DEW (Delayed Early 
Warning radar system) line in Canada 
it must be assumed that the Soviets 
have something comparable across 
When we say 


we, in 


Siberia and Russia. 
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nia in 1927 in the geological 
sciences, Henry Carter 
assignments in exploration geol- 
ogy took him to almost every 
major oil province in North 
America, including Canada, 
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their transportation system is inade- 
quate, how do we know? We forget 
that under their system of govern- 
ment a pipe line or railroad or other 
vital means of transportation can be 
ordered and the job done forthwith. 
Similarly, it would be foolish to say 
that their Central Asian oil fields 
have not been tested and that a long 
period of exploration and develop- 
ment would first have to take place 
before they would be in production. 
It can be assumed that these areas 
have been tested with the drill, po- 
tential production gaged and wells 
shut-in until a need arises. 


U. S. Should Help. These facts and 
observations should be sufficient to 
point up the need of the U. S. in 
general and the oil industry in par- 
ticular for taking the calculated risk 
of at least attempting to help India 
and other non-committed countries 
in: 

@ Formulating workable petroleum 
laws. 

@ Training their nationals in vari- 
ous specialities of petroleum explora- 
tion and development. Helping de- 
velop their resources. 

It must be remembered that India 
is a democracy with a constitution 
which will compare favorably to that 
of the U. S. and Great Britain. Too, 
India’s legal system is founded on the 
Anglo-Saxon principle of law the 
same as ours. The basic job of im- 
proving agricultural conditions to the 
extent that the country can be self- 
sufficient in food alone is a gigantic 
task and has shown a marked im- 
provement in the past five years. We 
might condemn the welfare state and 
the socialistic way but, when 360 
million people live on the borderline 
of starvation, those principles are as 
much justified as the measures taken 
in the U. S. during the days of the 
WPA to meet a national emergency. 

It is apparent that the politico- 
economic climate of India today re- 
garding the investment of U. S. capi- 
tal for development of oil resources 
leaves much to be desired. At present 
India knows only one approach to 
this problem: that of the Soviet. 

Prime Minister Nehru and _his 
Minister of Natural Resources, K. D. 
Malaviya, have been to the Soviet 
Union and have seen Russian opera- 
tions.*It is with a feeling of assurance 
that progress in favor of the U. S. 

Continued on Page 185 
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SCP Finds 5 New Oil Areas 
In Morocco During 1955 






FRENCH WEST AFRICA ~\ _/ 


With domestic crude production furnishing only 7 percent of nation’s grow- 
ing demand, areas are being reappraised in expanding exploratory program. 


By MAURICE MOYAL 
Marseilles, France 


Discoveries of new oil sources, 
favorable geological indications of 
others and a growing domestic de- 
mand for crude products—which still 
outstrips supply by 93 percent—have 
combined to generate a spirit of opti- 
mism in Morocco’s oil circles. 

Société Chérifienne des Pétroles, 
which holds more than 7 million acres 
of concessions in the French protecto- 
rate, owns exploration and develop- 
ment rights over almost all of the 
countrys sedimentary terrain. 
Through SCP’s exploration program 
in 1955, five discoveries or extensions 
were recorded. 

1. Wells KH 21 and 22 discovered 
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new oil in the Mesozoic formations in 
a section northwest of Upper Bled 
Khatara. Adverse conditions makes 
commercial development difficult; 
however, this year SCP plans to bring 
the new pool into production through 
a drilling program, using an oil emul- 
sion, phosphate base mud to speed up 
drilling. 

2. The small size of Primary Bled 
Khatara has made development dif- 
ficult, but on the eastern boundary, 
Well KH 25 tapped a new pool to 
open prospects of development in a 
northeast direction. Despite the suc- 
cess, production remained pegged at 
125 barrels daily on four flowing wells 


until December. That month, Well 
KH 27 boosted daily output to 228 
barrels, Potential for further increases 
in both Paleozoic and Mesozoic pools 
is believed considerable. 

3. In March, Well ZR 6, drilled 
11% miles northeast of the eastern 
boundary of Lower Bled Khatara, 
found a new pay at 5600 feet. Reser- 
voir rock is conceded to be a highly 
fractured pink granite. 

With only one producing well, the 
new pool flowed 6000 barrels a day 
during early tests. However, produc- 
tion soon dropped to 315 barrels daily 
and subsequently to 125 barrels. From 
April 1 to December 31, 1955, pro- 
1956 
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duction from ZR 6 totaled 39,164 
barrels. 

Location of ZR 6 between KH 3 
and ZR 1, both dry holes, indicates 
that the new producing area is limited 
both along its major north-south 
major axis and its east-west minor 
axis. Nevertheless, the 200-foot thick- 
ness of the oil-impregnated horizons 
presages possible further production 
increases. 

4. Late in 1955, Well ZR IT in the 
immediate vicinity of ZR 6 found 
what is reported to be a separate pool 
in the overlying Mesozoic formations 
at the bottom of the Sidi Fili fault. 
Evaluation of this success awaits fur- 
ther testing. 

5. Well BD 129, on the Djebel Bou 
Draa, overlooking Petitjean, struck oil 
from a calcareous formation in the 
Domerian. This commercial discovery, 
at 2100 feet, resulted from re-exami- 
nation of prospects which, ten years 
ago, were regarded as having no pos- 
sibilities. Placed on pump, BD 129 
has been producing slightly less than 
five barrels a day. 

Despite its minor output, prospects 
for the area are encouraging. It is 
significant that the operator for the 
first time has been able to produce 
oil from an area hitherto regarded 
unfavorably. BD 129 is expected to 
increase its production rate during 
1956. Significance of this new dis- 
covery can be determined only through 
further development drilling. 

If BD 129 has established the exist- 
ence of oil in the Domerian to the 
northeast of Djebel Bou Draa, it 
would constitute too deep an objec- 
tive to make exploratory drilling 
worthwhile. However, a detailed seis- 
mic survey is proposed this year with 
a view toward deciding the most 
likely drilling sites. 

In the Outita section, about five 
miles southwest of Petitjean, Well OT 
8 logged oil shows from the Domerian. 

It cannot be called a commercial 
discovery because the pay zone prob- 
ably is too small to justify commercial 
development. 


Drilling Results in 1955. Last year 
39 wells were drilled in Morocco for 
a total of 184,890 feet. Of this num- 
ber, 16 wells were exploratory tests, 
with four resulting in producers; 15 
were development wells, and the re- 
mainder represented geological drill- 
ing. 

Exploration-wise, this reflects a 
drop. In 1954, 35 exploratory tests 
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accounted for 150,686 feet. The 16 
tests last year represented a total foot- 
age of 102,409 feet. Completion of 
the campaign in the Oued Beth and 
the fact that formations encountered 
did not lend themselves easily to drill- 
ing accounted for the decrease in ex- 
ploratory figures. However, it is sig- 
nificant that average depth of the 
exploratory tests jumped from 4399 
feet in 1954 to 5089 feet in 1955. 

Footage drilled by heavy rigs in 
1955 was 61,746 feet, as compared 
with 39,098 feet in 1954; footage 
drilled by medium rigs amounted to 
81,635 feet, as contrasted with 99,410 
feet during the previous year; and 
light rigs accounted for 42,721 feet 
in 1955 and 107,871 feet in 1954. 


At December 31, 1955, eight rigs 
were active in Morocco. They are 
largely U. S. rigs and operated by 
U. S.-trained technicians. 

In all three of the most promising 
zones of northwest Morocco (see 
illustration) , exploratory work has ex- 
vealed the presence of limestone hori- 
zons where actual oil shows were 
found. After thorough geological and 
geophysical study, test wells have dis- 
covered oil and gas shows in the Mio- 
cene basin, where predominantly 
marly structures lend themselves to 
easy drilling. 

But whether production is commer- 
cial will depend on the presence of 
such stratigraphic traps as lenses or 
faults in the sand or sandstone hori- 
zons. Well EM | opened up a natural 
gas deposit near El] Menzeh, supplying 
fuel for the Compagnie Marocaine des 
Cartons plant at Port-Lyautey, on the 
Atlantic seaboard. 

Well BA I opened up another nat- 
ural gas deposit in the Dogger sand- 
stone at Bou-Draa. Transported 
through a pipe line to Petitjean, the 
gas is used at SCP’s own refinery. Ad- 
ditional wells drilled in the vicinity of 
BA 1 disclosed the lack of continuity 
in gas-bearing horizons, Natural gas 
production from this area last year 
amounted to almost 267 Mmef, as 
compared with slightly more than 290 
Mmef in 1954. 

The discovery well on SCP’s hold- 
ings in the Rides Preriffaines in the 
Tselfat hills was completed in 1934. 
Initially, it flowed at the rate of 1500 
barrels a day, but soon decreased. Sub- 
sequently, smaller deposits were 
brought into production at Bou-Draa, 
also in the Rides Preriffaines, and 


others at outlying Bou-Hamra, in the 
Rharb plain. 

Together with smaller deposits at 
Tisserand and Deffaa, these older and 
partially depleted fields produced only 
slightly more than 24,000 barrels in 
1955. 


Stripper Production. Also in the 
stripper well class are producers in 
Baton pool, discovered in 1947; Mel- 
lah, 1949; Lower Sidi Fili, 1950; and 
Mers el Kharez, 1951. Last year, these 
areas produced almost 390,000 bar- 
rels. Although partially depleted, these 
fields are sustaining unexpected steady 
annual production—about 39,000-46,- 
000 barrels each. 

Lower Sidi Fili, the erstwhile No. 1 
producing field in Morocco, is ex- 
periencing an abrupt decline. From 
1952 yield of 377,701 barrels, it 
slumped to the 1955 rate of only 50,- 
420 barrels. In 1955 the depletion was 
reflected in a drop of 120,267 barrels 
from 1954, the record year. 

Lower Sidi Fili, and Lower Bled ed 
Doum, 1952 discoveries; and Lower 
Bled Khatara, a 1953 discovery and 
the largest current producer at 183,- 
500 barrels a year, yield more or less 
steady production. 


With output of 41,042 barrels and 
1832 barrels, two small 1955 discov- 
eries at Zrar and Bou Draa did not 
offset declining production of Lower 
Sidi Fili and other older and partially 
depleted pools. 

These fields are located in Oued 
Beth valley, between Rabat and 
Meknes. All are on the edges of the 
Paleozoic structures bordering the 
Jurassic basin. Contact of the Meso- 
zoic formations with the Paleozoic is 
roughly along the southwest-northeast 
and northeast directions. The pools 
extend along a broken line at the bot- 
tom of the southwest-northeast fault, 
which essentially makes up the middle 


valley of the Oued Beth. 


Reconnaissance Program. SCP’s 
active reconnaissance program last 
year at Oued Beth established the 
absence of any further pools capable 
of commercial development. Well DZ 
tested formations to the north of Mers 
el Kharez, and BO 2 was drilled be- 
tween Mers el Kharez and Sidi Fili. 
Both were dry. 

Seismic reconnaissance on the Dar 
bel Hamri telluric anomaly has dis- 
couraged SCP from extending seismic 
into north of Mers el 

Continued on Page 185 
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Technician, above left, inserts a roll of film into the gamma ray unit recorder during the first 

test of Russian gamma ray logging unit in use in Rumania, Center is the first authentic photograph 

of Rumania’s Russian gamma ray logging unit. The Soviet equipment is logging a well in the 

Moinesti field, right, the logging crew chief operates the wire line unit while logging the well. 

A microphone and loudspeaker connect the two trucks and the rig floor so orders can be 
conveyed quickly. 


Gamma Ray Logging in Rumania 


The technique, used in the U. S. for the past several years, is introduced 


into Soviet satellite oil industry and reportedly found effective. 


RuMANI|L, the first Russian satellite 
to receive the Soviets’ turbine drilling 
rigs in 1952, late last year also became 
the first to receive a Russian gamma 
ray logging unit. Wells drilled before 
1930—when 


supplementing mechanical core anal- 


electric logging began 


ysis in Rumania—currently are being 
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logged with gamma rays, particularly 
those drilled in Moreni, Boldesti, 
Urlati, and Gura Ocnitei oil fields. 
One of the first practical results 
Urlati field. 


There, gamma ray and electric logs 


was announced from 


revealed that wells had not penetrated 
the oil horizon to a sufficient depth. 


At a test well in Urlati, deeper drill- 
ing increased production. 

The Austrian report of this late de- 
velopment in Rumania—used in the 
U. S. for the past several years—indi- 
cated that the initial Rumanian team 
for the field laboratory was trained in 
Russia before attempting the first field 
—The End 


operation. 
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O MOVE MEN | 
BY HELICOPTER 


DEPENDABILITY- 


Sikorsky helicopters, with 
world-famed operating stamina 
and inherent flying safety fea- 
tures, have proved themselves 
on the job in Gulf operations— 
as well as in jungles and deserts, 
in polar regions and far out at 
sea. The Sikorsky S-55, the 
only helicopter certified by the 
U.S. Government for scheduled 
commercial passenger service, 
is the world’s most widely used 
transport helicopter. Sikorsky 
helicopters are based solidly on 
more than 15 years of engineer- 
ing, production, and opera- 
tional experiences. 
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S P E ED_ Helicopter flights, 


cruising at about 85 miles per 
hour, are quick and easy. Crew- 
men no longer arrive for work 
at offshore rigs seasick and ex- 
hausted from uncomfortable 
trips many hours long. The 
availability of transport heli- 
copters enables aerial commut- 
ing for more and more oilmen. 
Men can work on rigs far off- 
shore yet be only a matter of 
minutes from their families at 





ed 








ill- home. 
Je- For more information on Sikorsky helicopters telephone or 
he write B.L. Whelan, general manager, Sikorsky Aircraft. 
di- 
mi SIKORSKY AIRCRAFT 
in 
eld BRIDGEPORT, CONNECTICUT 
nd 
One of the Divisions of United Aircraft Corporation 
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This is one of the suspension bridges spanning 
the Dagua river. Up this river, along the rail- 
road right-of-way for about five miles, the pipe 
line crosses the narrowing canyon 21 times. 





Williams Bros. of Tulsa, Okla., designed this 
special hydraulic pipe bender on four wheels 
for the seven-mile stretch along the mule trail. 
Pipe was cut into 20-foot lengths and hauled 
up by pack train. Short radius curves of as 
much as 150 degrees called for different bends 
on the same length of pipe, reverse as well as 
combination bends. 
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Colombian Pipe Line 
One of the Roughest 


® In its 64 miles, the $5.2 million Buenaventura- 


to-Cali project includes 21 canyon crossings, 8 underwater 


crossings and 13 suspension bridges. 


® One seven-mile stretch on almost perpendicu- 


lar mountainside called for reverse and combination bends 


and 150-degree angles. 


ONE seEcTION of the 64-mile Buena- 
ventura-Cali pipe line in western 
Colombia has been described as one 
of the roughest and most difficult 
lines of its size ever built. 

And this is why: 

The first section of the pipe line, 
owned by Empresa del Oleoducto 
Buenaventura-Cali, Ltda., of Cali 
which began operating March 5, 
1956, was a 2200-foot underwater 
crossing to the mainland. The next 28 
miles, to an altitude of 1000 feet in 
the foothills and along the highway 
right-of-way through low, thick, 
swampy forest, offered no special dif- 
ficulties. And about 80 percent of the 
line pipe was buried. 

Up the Dagua river, along the rail- 
road right-of-way for about five miles, 
the pipe line crosses the steadily nar- 
rowing canyon 21 times. For the eight 
under-water crossings, the line pipe 
was buried four to five feet deep for 
protection against rocks swept along 
during high water. Thirteen bridges, 
averaging 275 feet in length with a 
maximum of 525 feet, were of the 
suspension type with concrete anchor- 
age and galvanized bridge cables. 

From a point upriver, called Cis- 
neros, the pipe line follows for seven 


miles an old, three to six-foot wide 
mule trail hacked out of almost per- 
pendicular mountainside. From the 
trail to the valley floor, it is a sheer 
drop varying between 100 and 500 
feet. It was this section that earned 
for the pipe line the distinction of 
being one of the roughest and most 
difficult lines of its size ever built. 

The pipe was cut into 20-foot 
lengths, for the entire seven-mile 
stretch, and hauled by pack trains. 
For lashing to the wooden pack sad- 
dles fore and aft, the pipe was placed 
on forked sticks, When these were 
knocked out, the sudden pull of the 
weight almost threw the mules, but 
they managed to negotiate the sharp 
turns on the narrow trail without a 
single accident. Only once did a man 
slip off the path. But apart from a 
few bruises, he was unharmed. 

Since the trail snaked in short 
radius curves, a high percentage of 
the 20-foot lengths of pipe needed re- 
verse bends and combination bends, 
and 150-degree angles were not un- 
common. 

Williams Bros. of Tulsa, Okla., con- 
tractors for the project, designed a 
special hydraulic pipe bender on four 
wheels which was pulled along the 
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mule trail. The pipe was buried in a 
three-foot deep trench on the moun- 
tain side of the trail, after being 
wrapped with insulating tape and as- 
bestos felt, 

The Puerto Dagua station is about 
three miles east of the canyon en- 
trance and on a slope at an elevation 
of 2800 feet. From there to Yumbo, 
ten miles from Cali, the pipe rises to 
an elevation of 5300 feet to cross two 
mountain ranges before dropping into 
the Cauca river valley of Cali at 3300 
feet. The pipe was laid along the hard 
clay slopes, despite some 45-degree 
inclinations. 

Where the grade was too steep, the 
pipe was joined uphill and pushed 
down; in other sections, up to four 
tractors hauled the trucks uphill, In 
this entire section, the pipe was tied 
above ground to concrete skids and 
anchors, and Williams Bros. con- 
structed about ten miles of hard dirt 
road from the village of Dagua to the 
north. 

The contractors worked out of four 
successively established camps: the 
main camp at Buenaventura, a work 
train in the Dagua river canyon, 
Puerta Dagua and, finally, Cali. The 
work force under Supt. Harold Brady 
numbered up to 200 men. 

Apart from pipe line equipment, 
the 40-pieces of rolling stock included 
12 tractors, four cranes, special han- 
dling machines and elevating ma- 
chines. 

Fingertip control is afforded by mi- 
crowave voice radio employing three 
relay stations. The pipe line currently 
is pumping with a pressure of 1100- 
1200 psi about 9000 barrels daily of 
crude products. With pressure of 1500 
pounds, it can handle up to 20,000 
barrels daily. It is equipped to pump 
butane after a market has been estab- 
lished in the Cali area. Total cost of 
the project, including rights-of-way, 
was $5.2 million. 

The route was laid out by Pipeline 
Engineering Company of Dallas, 
Texas, which also wrote the specifica- 
tions and acted as owners’ engineers 
for Empresa del Oleoducto Buena- 
ventura-Cali, a $2.8 million corpora- 
tion formed by Colombian capital, 
International Petroleum (Colombia) 
Ltd., (a Standard Oil Company of 
New Jersey subsidiary) and South 
American Gold & Platinum Company 
of New York. 

Construction began in March, 1955, 
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Opening a trail for the pipe line through the woods on the Buenaventura side in the lowlands was 
no easy task, 


and, while the pipe line was finished 
in January, 1956, delays in auxiliary 
installations held up the actual pump- 
ing until March 5. 

The main station in Buenaventura 
has vertical type centrifugal booster 
pumps and two variable stroke re- 
ciprocating main line units, The sta- 
tion at Puerto Dagua has two variable 
stroke triplex pumps and one quin- 
plex pump. Power at the two stations 
is supplied by industrial type diesel 
engines. Pipe sizes are 8-inch between 
Buenaventura and Puerto Dagua, and 
6-inch for the 23 miles to Yumbo. All 


buildings allow for installation of 
additional units to a capacity of 35,- 
000 barrels a day. 

Construction was from Buenaven- 
tura eastward toward Cali. The west- 
ern, coastal Andes, consisting of two 
main ranges, also are crossed by a 
narrow gage railroad and a hard dirt 
highway, but slides during the rainy 
season frequently interrupt traffic. 

The Buenaventura terminal and 
pumping station required piling be- 
cause of soft soil conditions not un- 
usual in an area that experiences a 
400-inch annual rainfall. —The End. 





Note the retaining wall on the right at the Buenaventura terminal. The terrain caused considerable 
headaches because of a 17-foot cut in that corner where the soil was the consistency of water. 
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War-Ravaged Petrofina 
Now Consists of 56 Firms 


Belgian group’s rapidly increasing and indus- 
try-wide operations have expanded to 22 countries and 


four continents. 


By H. T. BRUNDAGE, Wortp Or Staff 


THE RAPID GROWTH of Compagnie 
Financiere Belge des Petroles (Petro- 
fina) since World War II is almost 
without parallel, Starting from scratch 
at the end of the conflict, this unique 
Belgian group now consists of 56 com- 
panies, mostly wholly-owned by the 
parent concern. They are engaged in 
every facet of oil business activity. 
Their operations cover a multitude of 
areas both familiar and remote. 

Petrofina was formed in 1920 to 
purchase from Swiss interests a com- 
pany operating properties in Rumania 
that had belonged to German interests 
before World War I. In the interim 
between the two global conflicts, 
Petrofina became the second largest 
producer in Rumania, had the largest 
pipe line system in that country, and 
its refinery there had a capacity of 
50,000 barrels daily. Marketing com- 
panies were organized in many Euro- 
pean and African countries, another 
refinery running 10,000 barrels a day 
was built in France, and a fleet of 
tankers was acquired. 

World War II almost totally de- 
molished Petrofina’s holdings. Ru- 
manian production was lost; only one 
tanker survived the war, all the rest 
being sunk; the French refinery was 
completely destroyed and many term- 
inals in Europe were ruined; and 
marketing companies in Bulgaria, 
Hungary, and Rumania were lost. 

It is difficult to visualize a more 
catastrophic blow than that dealt 
Petrofina by the second World War. 
The group’s recovery and growth dur- 
ing the ten short years since V-J day 
is particularly remarkable in view of 
the almost total chaos in which it 
found its plant at the close of hos- 
tilities. 

Today, the Petrofina group repre- 
sents, primarily, a refining and market- 
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ing concern, with refineries in Italy, 
Canada, Belgium, and Germany. 
Petrofina markets in many free Euro- 
pean countries, in West Africa, and 
Canada. 


Petrofina controls an important fleet 
of oil tankers, some of which are 
company-owned vessels, the others be- 
ing chartered on a long-term basis, In- 
cluding vessels ordered but not yet de- 
livered, the total tonnage of this fleet 
amounts to 823,740 deadweight tons. 

As the group’s crude production 
currently is insufficient to satisfy its 
refinery capacity, British Petroleum 
Company, Ltd., is under contract to 
supply crude and finished products to 
make up the deficit. The group has 
large crude reserves in Canada and 
the Sinai peninsula of Egypt, in An- 
gola (Portuguese West Africa) active 
exploration is going on and a promis- 
ing discovery has been made. 

Recently the group arranged to pur- 
chase 75 percent of the stock of 
Ruhrbau G.m.b.H., whose main asset 
was a refinery at Mulheim, near Co- 
logne. Deutsche Purfina is to be a 
wholly-owned Petrofina subsidiary 
registered to handle distribution, and 
the Mulheim refinery, which normally 
runs about 6700 barrels daily, will be 
expanded considerably. 


The remarkable diversity of ac- 
tivity is shown by some of the group’s 
varied holdings, as follows: 

© Ownership of a substantial inter- 
est in the first petrochemical company 
in Belgium, Petrochim. 


@ Operation of a modern research 
laboratory near Brussels, Belgium. 


@ Ten percent ownership of the 
Portland and Montreal pipe line. 


© Extensive pipe line, storage, and 


marketing facilities in the Belgian 
Congo. 

Petrofina headquarters are at Brus- 
sels, and the company is capitalized at 
$300 million. There is a 12-man board 
of directors. L. B. Wolters, a man- 
aging director and one of two Petro- 
fina vice presidents, has been largely 
responsible for the company’s post- 
war expansion outside Belgium. 

The group is quite active in North 
America. In Mexico, participation has 
been acquired in Aminol, a domestic 
company, and several discoveries have 
been made. Crude is sold locally to 
Pemex. In Canada, the group has a 
large stake, through Canadian Petro- 
fina, which was formed in May, 1953, 
with an initial capital of $25 million. 
The authorized capital has quad- 
rupled since the formation of Ca- 
nadian Petrofina. 

Now, through its 96 percent par- 
ticipation in Western Leaseholds Ltd., 
and 91 percent in Calvan Consoli- 
dated Gas and Oil, Canadian Petro- 
fina has a net reserve of more than 
60 million barrels of crude, plus sub- 
stantial gas reserves, and a daily net 
production of 10,500 barrels in West- 
ern Canada. It has participated in the 
drilling of 120 wells in the Pembina 
field and expects to drill 90 more. 

At Montreal, Canadian Petrofina’s 
refinery went on stream during the 
fall of 1955, running 20,000 barrels 
per day. In addition to the topping 
and vacuum plants, the ultra-modern 
refinery has a 16,500-bpd Houdriflow 
unit, ultraformer, catalytic polymeri- 
zation unit, hydro-desulfurization unit 
and an alkylation plant. A fluid coker 
is being built, too. Middle East crude 
is being run. 


Two major discoveries were 
made by the group in 1955. 

1. National Petroleum Company of 
Egypt, a subsidiary of International 
Egyptian Oil Company (30 percent 
owned by Petrofina) completed a dis- 
covery on the Sinai peninsula in Janu- 
ary for 2100 barrels daily from 40 feet 
of oil sand at 7300 feet. A very sub- 
stantial reserve is indicated by subse- 
quent development work. 

2. During the summer, Carbonang, 
controlled by Petrofina, brought in 
two good oil wells from below 8000 
feet near Luanda, Angola, after three 
years of exploratory effort on its 30,- 
000 square-mile concession along the 
coast. This discovery may be very sig- 
nificant from a world marketing stand- 
point as well as from a geological one. 
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Curiously, the Angolan production is 
over 2600 miles from the nearest pro- 
duction and, as the crow flies, the 
Sinai discovery is almost as close to 
the Luanda strike as any other pro- 
duction (e.g., Algeria). 

Undoubtedly, the Petrofina group 
will continue to grow. In 1956 the 
group plans to set up a company in 
the U. S. It is expected that the new 


company will acquire producing 
properties here. 

In Angola, bids are being accepted 
on a new refinery to be constructed at 
Luanda to process the newly-found 
local crude, and a new corporation 
will be formed in accordance with 
concession terms, It is noteworthy that 
the discovery here is closer to the 
South, and West African markets than 


any other current source, and, by 
water, it is about as close to the poten- 
tial southern South American market 
as Venezuelan crude is. 

In Italy, the four refineries bought 
by the group there, with a total ca- 
pacity of 30,000 barrels daily, will con- 
tinue to be expanded and modernized. 
Petrofina’s tanker fleet is being en- 
larged, too. —The End 
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way can be made if there were a will- 
ingness (and there is) on the part of 
the U. S. oil industry to discuss other 
ways and means and offer assistance 
outside of the framework of our gov- 
ernment agencies. 


Can Industry Help? With the ap- 
parent rigidity of the present U. S. 
foreign policy and its variation in ad- 
ministration by different agencies, it 
is certainly within the field of realis- 
tic thinking for the oil industry to 


consider seriously the sponsoring 
of its own technical-aid program 


through an industry committee or 
organization representing the entire 
industry and many contributing in- 
dustries such as the API. This com- 
mittee or organization could then 
take the calculated risk of helping a 


country develop its petroleum re- 
sources without the barrier of political 
ideologies that retards such discus- 
sions before they start in govern- 
mental spheres. Many ramifications 
to this basic idea exist. There is no 
reason why such an industry policy 
could not be worked out that would 
be compatible to the free enterprise 
system, the U. S. government and the 
foreign governments concerned. 
Through such an organization, it 
would be entirely possible to invite 
officers of foreign governments who 
are responsible for their countrys’ oil 
development to visit the U. S. The 
visits, at industry’s expense, would 
include Canada, Venezuela and Ara- 
bia. The U. S. system of free-enter- 
prise, with its benefits to the public, 
could be seen at work. Such an 
organization also could handle for- 
eign governments’ requests for tech- 
nical aid without the procrastination, 
hesitation and unrealistic attitude 


that such requests now receive. As- 
surance already has been obtained 
from international oil companies that 
such a policy would receive favor- 
able consideration and a_ willing- 
ness to contribute financially to its 
success. 


Geology Can Wait. Geology, having 
its own pecularities, is not subject 
to the changing political climates. 
Hence, a discussion of the petroleum 
geology of India here is not apropos. 
When man-made difficulties can be 
settled to mutual satisfaction, geol- 
ogy, like an old friend, will be pa- 
tiently awaiting our solutions. 

The Indian government and _ its 
people cannot develop their own 
petroleum resources economically 
without outside help. The U. S. oil 
industry will have to take the calcu- 
lated risk of showing the way. Else 
India will capitulate to the Com- 
munist concept. —The End 
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Kharez, Sidi Fili and Bled ed Doum 
Paleozoic pools. 

But geologists have been encouraged 
to re-appraise the region in the im- 
mediate vicinity of Petitjean, a few 
miles east of Oued Beth in the hope 
of finding new fields outside this main- 
stay of Morocco’s crude production. 

In the Gueddara area 12! miles 
east of Petitjean, Well GD 2 estab- 
lished the possible existence of a series 
of Jurassic reservoirs, under Aquitan- 
ian cover, in the general direction of 
Dar en Nsour. Subsequently, a de- 
tailed seismic survey and a series of 
core holes drilled on the flanks of the 
Dar en Nsour structure uncovered a 
sizable dome surrounded by an almost 
unbroken belt of promising  strati- 
graphic traps. The reconnaissance 
campaign also uncovered possibilities 
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of still another series of reservoirs in 
the Dogger, overlain by the Nappe 
Preriffaine. 

Complexity of this Nappe makes 
geophysical interpretation a difficult 
task. However, stratigraphic test MB 1 
between Oueds Mikkes and Sebou, 
will be decisive in assessing value of 
the formations underlying the Nappe. 

In the Moulouya basin, detailed 
geological and geophysical reconnais- 
sance on the Tassenart-Ras Maadid 
structure resulted in a location being 
staked at Tamd a feit on the south- 
west section. Although it hit water at 
9030 feet, the well established hitherto 
unsuspected thickness of the Permo- 
Trias, running to more than 3000 
feet. A second test was scheduled at 
Taoura Merija to study the northern 
edge of the Upper Atlas trough. 


Traps May Exist. Preliminary work, 
including geophysical field studies and 
aerial photography has been under 


way in the Mogador synclinal area. 
Seismic work has established thickness 
of the Upper Jurassic and Lower Cre- 
taceous, as well as existence of good 
cover rock in the Middle Cretaceous. 
In the general west-east direction, a 
series of stratigraphic traps may exist. 

Detailed geological work also is be- 
ing conducted on the Ait Lamine and 
Tagraga structures in the Sous basin. 
The studies, which began in Novem- 
ber, 1955, have resulted in prepara- 
tion for the first test in the Sous plain. 
The well will be drilled this year. 

A 4-inch, 15-mile pipe line has been 
laid from Sidi Fili field to the Petit- 
jean refinery, which operates only on 
domestic crude. To improve and up- 
grade products, including motor fuel, 
and to add process flexibility, SCP 
erected a new catalytic cracking unit. 
In mid-1954 this unit was put on 
stream. 

Since the refinery fulfills only 7 per- 
cent of the domestic demand for crude 
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D+8 QUIK-GRIP, D+B DUAL-PAC® D+B API PONY RODS 
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products, the large market potential, 
coupled with depletion of older fields, 
has been spurring SCP to: 

1. Expand production. 

2. Systematically test the more re- 
mote sedimentary areas in the south- 
west and southeast. 

SCP hopes to increase output as a 
result of 1955 developments. Dimmed 
only by a sudden and dramatic de- 
cline of Lower Sidi Fili, where pro- 
duction dropped from 50 percent of 
the country’s total output in 1952 to 
6 percent in 1955, a general spirit of 
optimism prevails this year in Moroc- 
co’s oil circles. 


Morocco Producing 20 Times More Crude 


Than in 1939 
Crude Production 
Year in Barrels Daily 
1939 100 
1950 786 
1951 1,512 
1952 2,073 
1954 2,400 
1955 2,076 


Assam Oi! Completes 
Nahorkatiya Producer 


Assam Oil Company’s Nahorkatiya 
11, the latest producing well in the 
Assam valley alluvial area where eight 
producers and three dry holes have 
been completed, is producing from 
standstone rocks at a depth of be- 
tween 9660 feet and 9785 feet. 

Meanwhile, Assam Oil’s Well 12 at 
Naoholia, in the Hugrijan oil pros- 
pecting license area of Upper Assam, 
has set a new deep drilling record for 
India. At its depth of 11,855 feet, this 
well, which is not yet completed, sur- 
passes the record previously held by 
Assam Oil’s Nahorkatiya 1 discovery 
well, which was drilled to 11,715 feet 
in 1953. 

If Well 12 at Naoholia is drilled 
beyond 12,666 feet, the depth of 
Lakhra 1 in Sind, Pakistan, it will 
become the deepest well ever drilled 
in Asia. Well 12 began drilling No- 
vember 3, 1955. 

The new Nahorkatiya producer was 
completed January 2 at 10,360 feet 
and for its depth was the fastest well 
ever drilled in India, Further produc- 
tion tests will be carried out on the 
well, which was shut in so the derrick 
and equipment could be moved to the 
site of Nahorkatiya 14. The latter was 
scheduled to begin drilling about the 
first of March. 
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3rd Mobil Portugal Test 
Readied; No. 2 Abandoned 


Mobil Exploration Portugal, Inc., 
a wholly-owned subsidiary of Mobil 
Overseas Oil Company, Inc., operat- 
ing under an agreement with Com- 
panhia dos Petroleos de Portugal, has 
abandoned its second well, Arruda 1, 
located north of the town of Vila 
Franca de Xira about 30 miles north 
of Lisbon. Drilling was stopped March 
20 at a total depth of 7009 feet. 

The first well, Pinhal Novo 1, lo- 
cated south of the Tejo river, was 
abandoned in rock salt at a depth of 
5531 feet August 5. 

The company is now setting up a 
new 12,000-foot capacity rig at Ba- 
rreiro 1 location, about six miles out- 
side Lisbon just south of the Tejo 
river, and is expected to spud in soon. 


189-Barrel-a-Day Well 


Completed in Germany 


The Gewerkschaft Brigitta (Shell 
and Jersey Standard affiliate) ex- 
ploratory well Eilte B5 has discovered 
oil in the Delta-Cornbrash of the 
Dogger at 5600 feet, and is flowing at 
a rate of 189 barrels daily through a 
quarter-inch choke. 

Located two miles northwest of the 
Eilte oil field and three miles north 
of Suderbruch field, the well was 
drilled in an effort to locate the out- 
crop of the Suderbruch sandstone 
farther north. The sandstone was en- 
countered about 1000 feet higher 
than in Suderbruch field. Details on 
the extension of the field await fur- 
ther drilling. 


Bolsa Chica Awarded 


5 Oil Permits in Turkey 


Bolsa Chica Oil Corporation, Los 
Angeles, has been awarded five petro- 
leum exploration licenses in south- 
eastern Turkey covering a total area 
of 612,000 acres. 

Two of these licenses are in the 
Iskenderun area on the Mediterra- 
nean shoreline, Three, in a block of 
368,000 acres, are in the Siirt district 
on the northwesterly trend of the Iraq 
fields and about 30 miles west of 
Garzan, one of Turkey’s two presently 
productive fields. 

Last September the company ob- 
tained an exploration permit and ap- 
plied for licenses under the recently 
enacted Turkish Petroleum Law. 


More than 180 applications for li- 
censes were filed at that time by 12 
foreign companies and the resulting 
conflicts delayed awards by the Turk- 
ish government until last month. 

Bolsa Chica is sending three geolo- 
gists to conduct a detailed study of 
its Turkish properties over the next 
eight months. The company’s field 
party will be headed by Hampton 
Smith, formerly chief geologist of the 
California division of The Texas 
Company, and who has represented 
Bolsa Chica in its negotiations in 
Turkey. 


Imperial Will Build New 


Oil Tanker for Seaway 

Imperial Oil Ltd. will build a 6150- 
ton tanker of a new, “clear forward 
deck” design to carry petroleum prod- 
ucts on the Great Lakes, St. Law- 
rence river and Atlantic Coast. It 
will have a capacity of 50,000 barrels 
and will enter service on the East 
Coast next year. The ship will be 
375 feet long, 52 feet wide, will have 
a 22-foot draft, and a speed of 121%4 
knots. 

The St. Lawrence Seaway, to be 
completed next year, allows a maxi- 
mum draft of 27 feet. 

Imperial now owns 11 tankers on 
the Great Lakes and East Coast, 
three on the West Coast and two 
ocean ships. 


Stanvac Stakes Location 


For Test in Pakistan 

Standard-Vacuum Oil Company 
announced plans to drill a deep test 
ten miles north of Jhudo in Sind 
Province, West Pakistan. A 140-foot 
standard derrick, substructure, com- 
plete drilling equipment, and drill- 
crew accommodations were assembled 
at Houston, Texas, and the first ship- 
ment of equipment was en route to 
Karachi. Contractor is Southeastern 
Asia Drilling Company. 

The rig will be equipped with a 
diesel-powered drawworks and a 60- 
inch hydraulic brake. A complete pre- 
fabricated camp is being sent, and all 
buildings are portable, being mounted 
on skids. Drilling was expected to 
start about June 1. 

The location is on a 10,000 square- 
mile West Pakistan concession granted 
to Stanvac by the Pakistan govern- 
ment. The latter shares in explora- 
tion costs through 25 percent partici- 
pation. 
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What's Happening 








James H. Irwin Gordon S. Emstlie 


JAMES H. IRWIN has been ap- 
pointed vice president of drilling for 
General Petroleums 
of Canada Lim- 
ited, with head- 
quarters at Cal- 
gary. He has been 
with the company 
since 1942, having 





started as a driller. 
Since 1950, Irwin 


5 has been assistant 





drilling superin- 
William B. Crutcher 


tendent in charge 
of Saskatchewan operations. 

GORDON S. EMSLIE replaces 
Irwin as assistant drilling superin- 
tendent in charge of Saskatchewan 
operations and will make his head- 
quarters at Bienfait, Saskatchewan. 
Emslie has been in the oil industry 
approximately 19 years and has been 
in the employ of General Petroleums 
of Canada Limited since February, 
1942, serving in various supervisory 
capacities and as toolpusher for the 
past nine years. 

To fill the vacancy occasioned by 
Emslie’s appointment, ALBERT W. 
SCHAFFLER, a driller who has been 
with the company since 1948, has 
been promoted to toolpusher. 

WILLIAM B. CRUTCHER has 
been appointed manager of contracts. 
Crutcher has had varied experience 
with the company since starting in 
1941, having been chief purchasing 
agent for a number of years and, 
until his recent appointment, serving 
as assistant manager—drilling. 

° 
NORMAN HARDY, vice president 
of the Arabian American Oil Com- 
pany, has been elected executive vice 
president. 
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AMONG WORLD OIL MEN 


Hardy began his oil career in 1926 
as a geologist with the Standard Oil 
Company of California, He has 
worked in Indonesia, Holland and 
South America, as well as in the 
U. S. Prior to joining Aramco in 1951, 
Hardy was president of the Richmond 
Petroleum Corporation, a subsidiary 
of Standard Oil Company of Cali- 
fornia. His headquarters will continue 
to be in Dhahran, Saudi Arabia. 


LLOYD G. SMITH, vice president 
and director of Creole Petroleum 
Corporation, has retired after 43 
years service. 

Smith began his career with the 
Standard Oil Company (Indiana) as 
a draftsman at the Whiting refinery 
in 1913, immediately following grad- 
uation from the University of Illinois 
with a B.S. degree in mechanical 
engineering. 

He held positions as chief drafts- 
man, foreman of the boiler shop, 
combustion engineer and general fore- 
man of the Light Oils Treating de- 
partment at the Whiting refinery of 
Standard Oil Company (Indiana) 
until February, 1922, when he trans- 
ferred to the Casper refinery of Stand- 
ard Oil Company (Indiana) as gen- 
eral foreman of the Light Oils 
Cracking and Lube departments. He 
remained in this position until 1927 
when he transferred to Pan American 
Petroleum & Transport Company’s 
New York office as assistant manager 
of manufacturing in charge of refin- 
eries at Aruba, Tampico, Baltimore, 
Destrehan, Savannah and Harburg, 
Germany. 

In 1932, when the foreign prop- 
erties of Pan American were pur- 
chased by Standard Oil Company 
(New Jersey), Smith transferred to 
the New York office of Standard Oil 
Company (New Jersey) as assistant 
in charge of operations at Aruba and 
Tampico. In 1933 Smith transferred 
to Aruba, N.W.I., as general manager 
of Lago Oil & Transport Company, 
Ltd.’s Aruba refinery, In 1934 he was 
elected a director of Lago Oil & 
Transport Company, Ltd., and_be- 
came president of that Company on 
July 1, 1944. 


In 1947 Smith transferred to Creole 
Petroleum Corporation as vice presi- 
dent and manager of refining in the 
company’s New York office. He also 
was named a director of Creole in 


1947. 


THOMAS E. Mc- 
DOWELL, partner, 
Petroleum Overseas 
Consultants, Hous- 
ton, Texas, returned 
early in June from 
a business trip to 
Cuba. While in 
Cuba, McDowell 


toured the island’s 
Thomas E. McDowell various oil fields. 





DALLAS E. HAWKINS, II, has 
been appointed general manager of 
Fargo Oils Limited, Calgary, Alberta. 

He has held exec- 
utive posts with 
four companies 
since moving to 
Canada in 1951. 
For the past two 
years he has been 
assistant to the su- 
perintendent of op- 
erations, Sun Oil 
Company, Cana- 
dian division. His 
other Canadian ap- 
pointments were: superintendent of 
operations, Canadian Delhi Oil, Cal- 
gary; general manager, Scandia Drill- 
ing Company, Calgary; and general 
manager, Mid-Western Industrial Gas 
Company, Edmonton. 

After graduating with distinction 
in Chemical Engineering in 1944 from 
the Rice Institute, Houston, Texas, 
he obtained the degree of Master of 
Science in petroleum engineering at 
University of Michigan in 1947. He 
obtained experience in the oil indus- 
try in the fields in Illinois and In- 
diana. Later he was junior engineer 
for Magnolia Petroleum Company 
and prior to moving to Canada was 
chief engineer, Comanche Corpora- 
tion,. and later, superintendent of op- 
erations, H. S. Moss Petroleum Com- 
pany, both of Dallas, Texas. 


et 





Dallas E. Hawkins 
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DRILLING HINTS 


These How-To-Do-It ideas Can Save You Money 








$10 Is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas. 


Unitize Piping System for Mud Pumps 


Operators are 
finding that unitiz- 
ing their mud lines 
so that connection 
work and line laying 
are held to a mini- 
mum saves a con- 
siderable amount of 
time and labor. 

One operator has 
arranged his sys- 
tem of valves, by- 
passes and pulsa- 
tion dampener on a 
skid mount so that 
they can be moved 
as a unit. The dis- 





charge lines from the two pumps and 
the discharge lines from the manifold 
to the stand pipe are rubber hose. By 
using flexible connectors, the mani- 
fold skid can be set down between 
the two pumps and the rubber hoses 
connected to the system with hammer- 
up unions. Alignment is no problem. 

An added advantage, besides a sav- 
ing in rig-up time, is in the operation 
of the pump valves. The pumps can 
be changed, or a pump can be 
changed from circulating to mixing, 
or jetting the pits, without having to 
run from one pump to the other. All 
valves are conveniently located in one 
central spot. 

A savings in pipe fittings also is 
realized as fittings do not get lost or 
the threads banged-up during moves. 





Doghouse - Junk Box Unit Eases Moving 


In the trend toward unitization of 
all rig equipment for faster moves 
and faster rigging up, one contractor 
has been very effective in unitizing 
the junk box and doghouse. The junk 
box is of regular construction, a skid- 
mounted pipe frame with six 3-inch 
pipe legs supporting the skid-mounted 
doghouse mounted above. 

These 3-inch legs are approxi- 
mately eight feet long and telescope 
inside 4-inch pipe that forms part of 
the framework for the doghouse. The 
4-inch pipe is welded into each cor- 
ner of the doghouse and on each side 
in the center. The 3-inch pipe ex- 
tends up into the 4-inch. Holes have 
been drilled through the 3-inch pipe 
at various heights so that steel pins 
can be inserted through them. 

When tearing down on this rig, a 
gin pole is used to pick up on the 
doghouse, a matter of an inch or so; 
the steel pins are removed from the 
holes in the 3-inch legs; and, as the 


192 


doghouse is lowered, the 3-inch tele- 
scopes up into the 4-inch. When the 
doghouse comes to rest on the junk 
box, the 3-inch legs extend approxi- 





mately to the top of the doghouse. 
Note the tops of the 4-inch pipes in 
the photograph. 

In this way, it takes but a few 
minutes for the gin pole to raise the 
doghouse, the crew to remove the 
pins and then settle the doghouse on 
the junk box. The unit then is ready 
to be pulled up on a truck and moved. 





How-To-Do-It 
Ideas 
Earn Money, 
tool 





$10—Wor.tp Om editors want 
how-to-do-it ideas, so your favorite 
short cut or invention could put 
money in your pocket! Write down 
the substance of that latest idea and 
send it in with a picture or drawing 
of the installation . . . if accepted, 
$10 will be yours. Send those money- 
making ideas today to Hints Editor, 
Wor.p Ot, P. O. Box 2608, Hous- 


ton 1, Texas. 
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Mount 3 Mud Guns on Pipe Framework 


In some areas where earthen pits 
still are used for mud rather than 
steel tanks, and the laying of mud 
and water lines for jetting the pits 
can run into a considerable amount 
of work when rigging up or tearing 


down, provide a labor-saving device. 


framework so that they can be picked 
up and moved in one piece. Space 
these mud guns approximately 12 
feet apart and mount them in a pipe 
frame with pipe braces supporting 
the guns. It is necessary only to con- 
nect these into the mud pump dis- 
charge system when moving on to 





Unitize three mud guns into one location. 
Build Mud Lab Onto Mud Tanks 
One _ contractor 


has unitized his 
mud tanks very ef- 
fectively to incor- 
porate a small mud 
and sample lab. A 
small doghouse 
feet 
deep is built onto 
the end of the first 
mud pit. It is 
slightly over six 
feet tall and_lo- 
cated 


about four 


adjacent to 
the shale shaker. 
Here the derrick 
man or the mud 
man can catch samples at the shaker 
and take them into this doghouse 
that is outfitted with running water, 
a sink, lights and mud testing equip- 
ment. 

Samples can be washed and either 
future 


hung up for inspection or 


dried on a hot plate in the doghouse 
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if desired. Mud samples caught at the 
shale shaker can be brought in for 
full mud testing as all mud equip- 
ment is stored in the house, a con- 
venient place to keep equipment in 
good condition away from wear on 
the location. It also provides a handy 
place to work out of the weather. 





| 
| 
| 








PUMPING 
PROBLEMS 
SIMPLIFIED 


Darcova 
valve cup 


Darcova 
45° bevel 
type cup 


Darcova 
seating 





with DARCOVA 


composition valve cups 


ARCOVA valve cups are the truly 
texture-engineered cups that give 
you exactly the right composition for 
maximum pumping efficiency and cup 
life under varying conditions of depth, 
pressure, temperature, corrosion and 
abrasion. 
Darcova valve cups are available in 
a complete range of sizes and types for 
your job, and assure maximum pro- 
duction with minimum down-time. 


; —— Send for Bulletin No. 5502 and specify DARCOVA 


at your supply store. There is no substitute. 


DARLING VALVE 


& MANUFACTURING 
COMPANY 


PA. 


— ny 
THE ORIGINAL COMPOSITION CUP 
Saf ae — 
» * J 
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Rig Spare-Parts Rack for 
Pump Rods and Plungers 


Proper maintenance of equipment 
around a rig is very important, the 
same applying to proper care and 
handling of spare and stand-by parts, 
particularly pump rods and _ liners. 





To provide an effective means of 
keeping spare plungers and rods in 
good condition and at the same time 
to place them out of the way of the 





crew during drilling operations, cut 
out a piece of non-skid floor plate, 








RECORDS 
CONTINUOUS 
INSPECTION 
OF MUD 
PROGRAM 


Continuous evaluation of the planned mud program 
by the driller is made possible by: 1., Instantaneous 
recording of mud pit level variations (as little as 2 or 3 
tenths of one per cent in the entire mud system); and, 
2, Pit-O-Graf is placed directly in front of the driller 
for easy observation. 

Pit-O-Graf’s continuous record helps prevent unneces- 
sary losses of the drilling fluid. Gas or salt water incur- 
sions can be detected as much as an hour and a half to 
two hours before reaching the surface, giving the crew 
ample time to close the rams and prevent blowouts. 
Other information such as jetting mud to and from 
reserve pit, volume displaced thereby, and whether 
hole is kept full while coming out of the hole is also 
recorded by Pit-O-Graf. 


WARREN AUTOMATIC TOOL CO. 


Manufacturers of Mud-O-Graf and Rig Runner. 








Houston Odessa Lake Charles New Iberia Harvey 
CApitol 4-2511 6-5861 HEmlock 6-2265 2-7131 Fillmore 1-3721 | 
Hobbs, N. M. Lafayette 

-8218 5-5313 


Export Representative: International Oil Equipment Co. 
30 Rockefeller Plaza, New York City 





approximately eight inches wide and 
five feet long, and notch it as shown 
in the photograph, Use pieces of 
angle iron to form a lip on the outer 
edge of this plating to keep the 
plungers in place. 

Weld a piece of angle iron the 
same length as the rack on the dog- 
house wall. Weld the notched floor 
plating above this and use 34-inch 
pieces of discarded sucker rod to 
brace the outer edge of the extended 
plating to the angle iron welded 
below to form a hanger for the spare 
rods and plungers. 

This arrangement not only pro- 
vides a safe storage place for pump 
parts, but also enables the operator 
to know at one glance what is on 
hand and the condition it is in. It also 
enables the crew to keep the rods 
and parts oiled to prevent rusting, 








Provide Outside Drain 
From Water Can Holder 


To prevent necessities like _ salt 
tablets, water cans, paper cups, 
etc., being scattered all over the dog- 


house, mount a water can in the cor- 
ner of the doghouse with paper cups 
and salt tablets mounted nearby. To 
eliminate the usual dripping and 
splashing of water onto the benches 
and floor of the doghouse, make a 
trough of 3-inch pipe and place it 
slightly below the water can holder. 
By placing the trough lower, large 
cups or glasses can be used when get- 
ting water, but any excess water is 
dripped into the trough. 

Weld the trough to the doghouse 
wall and drill a hole of approxi 
mately 34-inch diameter through the 
wall. Connect a 34-inch pipe into this 
hole and attach a hose so that the 
water can be drained away on the 
outside. 
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Brace Engine Exhausts 
With Scrap Pipe Unit 


One contractor with a small rig 
found an easy way to brace engine 
exhausts. In this particular case the 
mud tanks were located adjacent to 
the engine shed where the exhausts 
actually extended over the edge of the 
tanks. 

A 3-inch collar was welded to the 
3-inch pipe that formed the top 
framework of the tank. Short sections 
of 3-inch pipe were cut and welded 
into the resulting dog-leg brace as 
shown in the photo. When screwed 


into the collar on the tank, the top of | 


the brace extended about 12 inches 
towards the engines. A cross piece of 
2-inch pipe was attached to the 3-inch 
upright and small pieces of scrap were 
rounded out and welded to the cross 


arm to form a cradle for the exhaust 





pipes. 

When moving the rig, the exhausts | 
are removed and the brace is un- | 
screwed and dropped into the empty 
mud tank and moved with the tank 
to the next location. 


Bin for Waste Rags 
Aids Safety Program 


Neat and well-kept locations have 
very few accidents, Practically every | 
drilling rig has wiping rags and waste 
handy for work around the equip- 
ment and for keeping oil and grease 
wiped up where it has spilled or | 
splashed. Some operators provide a | 
special place for these rags; others | 
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Tips on Mud Valves for Toolpushers... 






‘ ' | 
Tom J. Beaty on the left and driller, L. E. Mariner with a group of 
MUDWONDER mud pump manifold valves. 


Slim Hole Rig Sets Drilling Records with 
2000 PSI Mud and MUDWONDER Valves 


By Tom J. Beaty, partner, Rig #1, Slim Hole Drilling Company, Houston, Texas 


reasons for these records, we feel, is the 
Rockwell-Built MUDWONDER mud 
valve which is used on all our mudlines. 


ee we rigged-up our new slim hole 
rig last July we have been setting rec- 
ords regularly on amount of hole per day 


and top to bottom time. One of the big This valve has done a remarkable job for 


us without downtime or repairs. It’s easy to 
operate—we use 2000 psi line pressure reg- 
ularly and never have any trouble. Besides, 
the one-piece body does away with body 
misalignment and keeps repairs or part re- 
placements, if needed, simple and quick. 


MUDWONDER cut-away view shows the 
double thread construction, separated stain- 
less stem and hard chromed gate with “’T”’ 
slot connection and the one-piece seat insert 
with the buna-N molded integrally over the 
steel wear rings. 


For economy—and economy is the main 
reason for slim hole drilling so we are ex- 
tremely conscious of it—we equipped our 
new rig with MUDWONDER mud valves. 
We are using them on the pump manifold, 
the stand-pipe, the fill-up line and the blow- 
out preventer manifold very successfully. 


I can recommend MUDWONDER to 
any toolpusher having mud valve trouble. 
MUDWONDER valves are built in 2”, 3”, 
and 4” sizes with screwed or flanged ends 
and ratings of 2000 psi WP (4000 psi test) 
and 3000 psi WP (6000 psi test). 


See: your favorite oil field supplier for 
complete information, or write Edward 
{ Valves, Inc., East Chicago, Indiana. 
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leave them in the box in which they 
are brought to the rig. 

One operator built a bin in his 
doghouse that fits in among the small 
parts shelves. This bin is approxi- 
mately 27 inches long and the same 
depth as the shelves. Top half of the 
front of the bin is a hinged door with 
a locking hasp. After the rags are 
placed in the bin, the door is locked. 
On the lower part of the front of the 
bin, a sliding door allows the rags to 
be pulled out singly. 

The door was made by welding 
two pieces of strip metal so that they 
extended out from the bin approxi- 








an Drilling Operations 


Yes—thread failure on drill collars and tool joints 
can mean=troublesome, costly fishing jobs—and some- 
times*€omplete loss of expensive drilling strings. 


A break-out of galled and frozen joints costs 
money«through shut down—damaged threads mean 
replacement of drill collars and pipe. 


So—it pays to use the best. 


Lubrication Engineers, Inc. are specialists in the 
field of ‘quality lubrication and have developed two 
outstanding products that are saving dollars every day 
in the drilling industry. 


LE #195 Drill Collar Compound is a scientific 
combination of metallic materials—built to withstand 
the high torque—pressure—and temperature of deep 
drilling. Forms tight leakproof seals—yet permits easy 
disassembly of mechanical joints. 


LE #900 Tool Joint Compound is a non-hardening 
easy-to apply—metallic basé-produet: Resists mois- 
ture—gives maximum assurance against galling and 
freezing—lengthens. thread life. 


AVAILABLE THROUGH MOST LOCAL SUPPLY STORES, 
OR WRITE, WIRE OR CALL FORT WORTH OFFICE DIRECT 


LUBRICATION ENGINEERS, INC. 


FORT WORTH, TEXAS 
INDUSTRIAL LUBRICANTS AND OIL FIELD SPECIALTIES 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 











mately the thickness of the plate. A 
circular hole was cut in the front of 
the bin and the small door was in- 
serted under the metal strips. Ends 
of the strips were crimped down so 
that the door could not be removed, 

This arrangement provides a neat 
and effective storage place for the 
rags—one that is well kept at all 
times and is easily refilled. Rags are 
readily available in the doghouse 
when needed. 


Vise on Side of Pipe Bin 
Provides Handy Work Area 


When rigging up around a loca- 
tion and a considerable amount of 
pipe work is necessary, provide @ 
handy work area. On the sides of the 


| pipe bin mount a heavy duty pipe 
| vise that can hold up to 4-inch pipe, 


Along the sides of the bin, and 
spaced about eight feet apart, place 
two “L” shaped swinging arms that 
can be turned out to the side of the 
bin, raised to the proper height, and 
a pin inserted in the leg to hold them 
in place. Lay pipe being worked on 
along this rack with the end held in 
the pipe vise for threading or mak- 
ing-up operations. 

Make the table that the vise is 


| mounted on of steel plate with two 


2-inch pipe legs bracing the outer 
edge. Make the swinging arms out of 
2-inch pipe with short lengths of 3- 
inch pipe welded against the pipe 
bin frame into which these arms are 
fitted. 

When not in use, swing the arms 
back over the top of the pipe bin 
where they are out of the way of the 
crew working around the rig. 
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The reputation and production facilities at the be pneumatic, electro-pneumatic or electrical. 
Houston plant will enable Fisher Governor Com- 

pany to offer every phase of tank switching or Our fepresentative in your area will welcome 
complete automation from well head to pipe- ial -meolo) oLolaiUlalip macome|KTa0S Me Zell] mal -toht-Meol¥] oliilohitolal 
line, regardless of whether power source is to requirements. 


FISHER GOVERNOR COMPANY 
MARSHALLTOWN, 1OWA + WOODSTOCK, ONTARIO 


LEADS THE INDUSTRY IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 4 


BY CONTROL SPECIALTY CORPORATION 


Pneumatic Tank Switcher 


























































PRODUCTION HINTS 


These How-To-Do-It Ideas Can Save You Money 















$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas. 


Combination Device Aids Field Operations 


The illustrated device is being used 
in the Texas Gulf Coast on edge wells 
which produce large quantities of 
sand and salt water cut with gas. It 
greatly reduces the amount of sand 
reaching the separator and prevents 
the casing line choke from freezing 
up in cold weather. 

To construct this unit, weld two 
pieces of 6-inch pipe to form an un- 


7 i) 





How-To-Do-It 
Ideas 


Earn Money, 
too! 


$10—Wortv On editors want 
how-to-do-it ideas, so your favorite 
short cut or invention could put 
money in your pocket! Write down 
the substance of that latest idea and 
send it in with a picture or drawing 
of the installation . . . if accepted, 
$10 will be yours. Send those money- 
making ideas today to Hints Editor, 
Wor-p On, P. O. Box 2608, Hous- 
ton 1, Texas. 














204 


balanced T with an offset to accom- 
modate the flow line as shown. Weld 
a short 4-inch drain line on the un- 
derside of the unit at the end opposite 
the flow entry. 

Place a length of 2-inch pipe 
through the horizontal arm of the 
unit, letting it extend about two feet 
beyond the casing at each end. Seal 
the ends of the casing with metal 
plates cut to accommodate the 2-inch 
tubing. Put a similar plate over the 
end of the riser with a 2-inch nipple 
attached to allow a connection with 
the separator line. 

In this manner, well fluid is affected 
by turbulence and a decreased veloc- 
ity causing it to deposit sand in the 
tank. To 
clean this material from the unit, 


horizontal section of the 
open the drain valve and flush it into 
a pit. The gas line running through 
the trap helps create turbulence in 
the well fluid. It also acts as an ex- 
changer by absorbing warmth from 
the well fluid and transmitting it to 
the gas being injected into the well. 


Make Safety Elevator 
Of Sucker Rods, Plate 


Very often when rods and tubing 
are being stripped, position of the rods 
makes them extremely awkward to 
break. Occasionally, a make-shift 
monkey board is moved up and down 
the derrick and the man on it forced 
to work in dangerous positions to un- 
screw the rod joints. 

To eliminate this hazard, a crew 
built the elevator illustrated. By at- 
taching it to the sand line, a member 
of the crew can be raised from the 
floor to the proper height to unscrew 
the rod joint and can be returned 
safely when the joint is broken. After 
the man is safely on the floor, the op- 
eration may be continued. 

The elevator is made of sucker rods 
and steel plate welded into a sturdy 


a 
r*- Sand Line 


i~ Safety Sleeve 








— Safety Chain 


+" Sucker Rod Frame 
ral 








2" 


|| 
Rope Eye~7 


unit as shown. To prevent the eleva- 
tor from rotating or swinging while 
being raised, ropes are attached to the 
eyes at the bottom of the elevator. 





+e" Steel Tray Bottom 





_— Rope Eye 
—™ 
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UT LRUILS since the ‘euiianing of OIL... 





A SINGLE CYLINDER DOES IT BEST 


The cheapest and most dependable power in 
the oil producing business has always been 
srovided by the horizontal, two cycle, cross- 
fread type gas engine. This was true for the 
old-timers and it’s true today. The only 
difference is in the engines! 

Today’s Ajax Gas Engine is a_ highly- 
engineered, precision product. Retaining all 


e SINGLE CYLINDER 
HORIZONTAL 

TWO CYCLE 
LOOP-SCAVENGED for 
CROSSHEAD TYPE 


THERMO-SYPHON 
COOLING 





the essential simplicity of its great prototype, 
the Ajax you buy today is a product of the 
best design, the finest craftsmanship and the 
most suitable materials it is possible to obtain. 

And Mr. Producer, if gas Is obtainable, Ajax 
will deliver cheap power! Ask your Supply 
Man for the particulars. 


Ajax MODERN GAS ENGINES 


ECONOMY 

SIMPLICITY 

LOW MAINTENANCE 
CONTINUOUS DEPENDABILITY 
LONG USEFUL LIFE 





Builders of GAS AND OIL ENGINES, PRESSURE PUMPS 
STEAM DRILLING ENGINES, INDUSTRIAL STEAM ENGINES 


CORRY, PENNSYLVANIA 


Oil Field Distributors: THE NATIONAL SUPPLY CO.. PITTSBURGH, PA 


R. B. MOORE SUPPLY CO.. BOLIVAR. N.Y. » BETHLEHEM SUPPLY CO., TULSA, OKLAHOMA 














THE BEST 
WAY TO 





OPERATING 
COsTS.... 


LOWED 


a REDA 


PUMP INTO 
YOUR WELL 


With investment and 
labor costs continuing to 
increase, economy of op- 
eration is of paramount 
importance in producing 
wells with decreasing oil- 
water ratios. 


Reda-Submergible Pumps 
are an economical means 
of producing wells with 
high fluid volume. Over 
80 million barrels of oil 
have been produced to 
date from wells previ- 
ously unprofitable to 
operate. Not only has 
production increased, but 
pumping with Reda ex- 
tended the ultimate eco- 
nomic life of thousands 
of wells previously 
produced at low rates of 


eo a 
fluid withdrawal. 7 
Sizes are available to 300 
h.p.; capacities from 20 SS 
bbls. to 25,000 bbls. per 
day; depths from 200-feet to over 
10,000-feet. Easier, less expensive in- 
stallation, low operating costs, in- 
creased production, greater operating 
life, and efficient performance lower 
costs when pumping with Reda. 
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Write today for further information. 
Reda engineers will be pleased to 
furnish complete information. 








GOMERCTA,. 
SIGN OF 
ouurTy... RED nen 
ewes 7 





PUMP COMPANY 
BARTLESVILLE, OKLAHOMA 
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Movable Standpipe Controls Drain 


The area immedi- 
ately around §stor- 
age tanks is, in 
most cases, Ssur- 
rounded by a dike 
which confines any 
fluid deposited in- 
side. It is desirable 
to have drainage 
facilities which can 
be controlled so 
that water can 
drain after a rain 
but the oil be re- 


tained in case of § 
accidents. 
A swivel stand- 


pipe attached to the drain pipe out- 
side the dike will do the job. In its 
vertical position it is a few inches 
higher 
it is at ground level or below. 


than the dike; while horizontal 


To construct a similar unit, place 
a 90-degree elbow on the outside end 
of the drain pipe layed under the 
dike. Make the elbow up 
enough to allow it to be turned easily 


loose 


by hand. Fit the other end with a 





ea 


eh - . 
- = 3 
e 


ee 


piece of pipe long enough to extend 
above the height of the dike when 
the pipe is in a vertical position. Weld 
a small handle to the pipe and fit a 
ring through it as shown. Loop this 
ring over a stake driven in the ground 
next to the standpipe to keep the 
pipe vertical when not in use. 
Another tool that can be used with 
this installation, is a hook to raise the 
standpipe out of the oil, mud or water. 













Mili 
Ma 


Shear Relief Vaive 





Use of Shear Relief Valve 
Prevents Casing Damage 

During acidizing and _ fracturing 
treatments under a packer, occasions 
have arisen when the packer suddenly 
gave away or the tubing ruptured and 
the released pressure caused damage 
to the casing. 

To eliminate this possibility, use a 
relief valve. Attach a shear relief 


to the ones used on 
casing line and 
Set the 


valve, similar 
mud pumps, to the 
open the casing line valve. 
relief at a pressure lower than the 
casing yield strength. If for any rea- 
son undue pressure is built up in the 
casing, the relief valve will open the 
casing line and release the excess 
pressure. 

The accompanying sketch illustrates 
the position at which the relief valve 
is installed. 


Use Radiator as Heater 


To Shake Out Base Oil 


A trick that will save time when 
shaking out base oil is to heat the oil 
in a shakeout glass instead of in a 
bucket or some other such container. 
To heat the glass, simply take the cap 
off a car radiator and put the end of 
the glass in for half a minute. The 
engine has to be hot, of course, before 
the method can be used. 

A word of caution, don’t accelerate 
the car engine when the glass is in 
the radiator. 
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Build Inexpensive Unit 
To Aid Inhibitor Injection 


The illustrated measuring tank and 
lubricator form a simple, inexpensive 
unit for injecting the correct quantity 
of fluid into a line. 

Make the measuring tank from a 
piece of large diameter pipe with a 
2-inch nipple welded to the plate 
forming the bottom of the tank. 
Screw a valve on the nipple and 
close it. Then, with the tank in a 
level position, pour a quart of water 
into the tank and mark the level on 
the inside wall. Repeat the process, 
adding a quart each time until the 
tank is full. Empty the tank and weld 
a small piece of rod at each mark to 
calibrate the tank for future use. 

The 


pipe with flat plates or swages welded 


lubricator can be casing or 





to the ends to fit the outlet and inlet 
nipples. A fitting is required near the 
top for the inlet from the flow line as 
shown on the right of the lubricator 
pictured. Opposite this inlet is a pres- 
sure bleed-off line. This line allows 
pressure in the lubricator to be re- 
leased without going through the 
measuring tank which might still con- 
tain fluid. 


Shop - Made Surge Tank 
Saves Stuffing Box 


Water is often a difficult thing to 
pump and when put through a meter 
near the well head it can cause con- 
siderable stuffing 
box trouble. In an 
emergency this 
problem can_ be 
solved with some 
sort of make-shift 
surge tank. An ex- 
ample of such a 
tank is illustrated 
above. 

The tank is made 
of two 2-inch by 3- 
inch swages, two 
3-inch collars, a 
short 3-inch nip- 
ple and a 2-inch 
valve. Assemble them as shown and 
install the unit in the flow line be- 
tween the well head and the meter. 
This allows the surge of fluid to be 
taken up by the tank and relieves the 
pressure shock from the stuffing box. 





THE WESTERN CHEMICAL FEEDER 


the dependable, economical water treater 





CHECK THESE FEATURES: 


@ Used in Oil Well Water Flood- 
ing, Municipal Water Treating 
Plants, Canneries, etc. 

® Can be driven by water en- 
tering plant for treatment. 

® Maintains pre-set water- 
chemical ratio through a wide 
rate-of-flow range. 

® Adjustable two ways, to feed 
from a few pounds to several 
hundred pounds of chemicals 
per day. 

® Also can be equipped with 
electric motor, or gas engine 
drive. 

® Made to your specifications 
in various sizes. 

® In use the world over. 

Whatever your water treating prob- 


lems may be, investigate the Western 
Feeder. Write for literature and prices. 


For complete description see Page 2777 
ot the Composite Catalog. 








U. S. Patent 2422062 











Manufactured By 


312 E. Cherokee St. Phone LD-10 
NOWATA, OKLA. 








for 
safety first 


and protection 
that lasts! 











TOWER’S 


Neoprene 
* lothing 


Wherever personnel safety can be 
threatened by the lack of adequate 
protection from greases, oils, water, 
most acids and chemicals, that’s 
where TOWER’S extra protective 
Clothing belongs. These comfort- 
able, designed-to-fit garments are 
made of strong, impregnated fabric 
and are coated inside and out with 
hazard-resistant Neoprene Latex. 
Coats, jackets, overalls, hooded 
shirts, hats and aprons . . . for 
every industrial use. For complete 
information mail coupon today, or 
if you have a particular problem, 
let us know and we'll solve it 
quickly with the garment best 
suited to your needs. 





for for 
Neoprene Rubber 
Latex | Latex 
Clothing Clothing 





Please send me folder 


Please address Dept. WO 


A. J. TOWER CO. 


A Division of Sawyer-Tower, Inc 
Boston 20, Mass 


XM 












MAIL COUPON TODAY! 
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Simple Lock Safeguards Tool Shed 


A rotating handle fitted with dogs 
and a hasp makes an ideal locking 
device for sheetmetal doors or covers. 

Cut a 9-inch piece of 2-inch rein- 
forcing rod and bend it 90 degrees 
six inches from one end. Slip the short 
end through a hole drilled in one of 
the steel dogs made to fit the door 
the rod as shown. 


and weld it to 


Leave enough space to allow the rod 


to pass through a hole in the door 
and the second dog. Weld the inside 
dog to the rod and the rotating doo 
handle is made. Weld a small piece 
of steel plate to the inside of the 
handle, preferably at the end, and a 
matching piece to the wall of the 
shed. Drill a hole through both pieces 
to accommodate a lock. 

When the handle is rotated to the 























Another Exclusive 

JENSEN Feature .. . 

...DOUBLE GEAR REDUCTION | 
: No wonder JENSEN JACKS have set the pace for economy 


and efficiency for more than 36 years—they'’re loaded 
with exclusive features that assure top performance. 


One outstanding example is the exclusive Double Gear 
Reduction designed with the second stage main gear of 
large diameter, reducing tooth pressure and affording 
greater flexibility of gear ratios. You can change from 





double to single or from single to double quickly and 
easily. See your JENSEN Dealer or write us for all the facts. 


JENSEN BROS. MFG. CO., INC. 





Coffeyville, Kansas, U.S.A. 


Export Office: 
25 Broad Street, New York City 
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horizontal, the dogs are free of the 
door frame. In the vertical, or locked 
position, the dogs come in contact 
with the door frame keeping the door 
closed. With the lock in place, the 
door is fastened securely until the lock 
is removed and the handle turned. 











Make Temporary Jig 
From Welded Pipe Rings 


Holding small diameter pipe off 
the ground while welding or thread 
ing is often quite a task in the field§ 
An effective method used by one G 
Coast welder saves time and money 
and is easy to do. 

Make a simple jig by welding two- 
inch wide rings of large diameter 
pipe together as shown in the sketch. 
Two or three sets of these units can 
be made quickly and will readily sup- 
port the line being worked on. 

The welded rings also make good 
stands for pipe being run over small 
obstacles or other pipe around a tank 
battery. By choosing the right diame 
ter pipe, height of the line being 
carried can be regulated as desired. 
If several lines are running parallel to 
each other, additional rings can be 
welded together as necessary. / 
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the PARKERSBURG 
LONG STROKE PUMPERS 











worthy additions’ 
to a family of 

outstanding 
pumping units 








These new long stroke pumpers by 
Parkersburg are not an adaptation of smaller 
pumpers, but specifically engineered units 
for long stroke, deep-well pumping. They 
on have all of the proved design and construc- 
LEAD SCREW tion features which have made Parkersburg 
Pumpers leaders for almost sixty years. 











In addition to stronger, heavier construc- . 
tion they have such improvements as equal 
working centers; improved one-man crank 
counterbalance and short base mounting for 
, any type engine or electric motor. 


THE IMPROVED ONE-MAN CRANK COUNTERBALANCE Parkersburg Long Stroke Pumpers are 
available in 120” and 144” units. Each has 
a beam capacity of 32,700 lbs. The 120” 
. pumper has a peak torque rating of 456,- 
by one man with a wrench. All he does 000” lbs.; the 144” unit a peak torque rating 
is loosen the lock nuts and turn the lead of 640,000” Ibs. 


screws which move the weights back or 

























Accurate adjustments on Parkersburg’s 
crank counterbalance are easily made 


Before installing your next deep-well long 


forth to the correct balance. Weights and stroke pumper, be sure to get full infor- 
crank are calibrated to further simplify mation about these new units from your 
accurate balancing. Parkersburg Representative. 





Parkersburc 


RIG AND REEL COMPANY 


3345 WINTHROP AVENUE 
FORT WORTH 16, TEXAS 











DIVISION OF PARKERSBURG : AETNA CORPORATION | ini 








CAPITOL 


30007 and 60004 
FORGED STEEL 


COUPLINGS 


Mi) 


j ZW) 


for all 
high pressure 
‘installations 


Both 3000# and 6000# 
couplings are manufactured 
to ASTM Specification A-105. 





Available in full and half 
couplings for immediate 
nt from stock in sizes: 
30004 — %" through 4” 
- -6000# — 1%" through 3” 


f 


Ccnp 


MFG. & SUPPLY CO. 
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| COUPLINGS — NIPPLES — UNIONS — RADIANT 
ies TTINGS — FURNACE COILS — 
WELL SUPPLIES — STEEL PIPE FITTINGS 
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Centrifuge Shield Protects Operator 


Y%-inch steel plate on the end of a 


The probability of hinges or fingers 
which hold sample bottles on a cen- 
trifuge breaking and throwing parts 
out in all directions is remote, but 
possible, and every precaution may 
prevent an injury. 

The safety measure shown here 
consists of placing a shield around the 
rotating centrifuge. Should the 
mechanism break or a bottle shatter, 
the operator would be protected from 
the flying debris. 

To duplicate this unit, weld a small 


piece of 2-inch pipe set in the ground 
as shown. Use l-inch metal strips to 
position the shield and weld it in 
place with the centrifuge as near the 
center as possible. 

The shield is %4¢-inch steel plate 
about a foot wide with the diameter 
being dependent on size of the cen- 
trifuge. Final assembly should look 
something like the illustration shown 
for best results and an easy, inexpen- 
sive manufacturing job. 





Altered Rod Wrench 


A crew in Louisiana made some al- 
terations on their rod wrench which 
greatly speeded up operation and 
made work a lot easier. 

A spring-loaded button was added 
to the wrench which holds the tool in 
place once it is positioned on the rod. 
To accomplish this, a hole was drilled 
in the back of the jaw into which a 
steel ball and spring were inserted. 
The spring was held in place by pean- 
ing a small plug in the open end of 
the hole. 

A piece of 2-inch rod was formed 
into a circle 16 inches in diameter. 
This ring was cut and welded to the 
wrench, as shown in the illustration, 
and the tool was complete. 

The advantages of this tool are 
easily seen. It allows more hands to 
be applied to the wrench at one time 
and the rods can be spun up much 


Speeds Operation 














Spring 

Loaded 

Button 
| 
| 
4" | 
| | 
n 
Lee 16 _ aa 


more quickly than can be normally 
done with an ordinary rod wrench. 
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NOW stop both corrosion 





and bacteria problems with 


just one Armour cationic! 


PES ela mal] mie 
water flood profits 





No expensive equipment 
needed! This lightweight 
chemical feeder is all the 
equipment needed to 
control corrosion and 
bacteria with 

Armour cationics. 


124 water flood systems have proved it! 
Corrosion protection is as high as 99.5% and 
bacteria and algae are completely controlled 
—for as little as 0.7 mill per barrel of water! 


Now, you don’t have to buy two or more different chemicals 
to fight corrosion and bacteria or algae growth. In water 
flooding throughout the petroleum industry, both prob- 
lems are controlled with one Armour cationic. And you 
ean use Armac® C50, Duomeen® C50, or one of the 


MAIL THIS COUPON WITH YOUR LETTERHEAD 


Please send me: 


|_| Corrosion Inhibitor [ | Arquad Booklet 
f 
I 
| 


J 
Questionnaire | Duomeen Booklet 
] 


Arquads® as the one cationic best suited to your needs. [] Tech. Bulletin E-6 [_] Arquad T-2C 
Armour Cationics plate out on the inner surface of pipes to ond G-3—Cesesion product bulletin 

form a corrosion-resistant, protective film which resists we ee [_] Corrosion in water 
washing away. They give maximum, continuous protec- eins Canes aoe 
tion at extremely low, economical concentrations. Engi- Name ae vibe 
neers from 124 water floods report that concentrations as 

low as 6 ppm. achieve at least 95% corrosion reduction in — 
teria, Psuedomonas organisms, algae—major causes of 

well plug-up—are completely controlled. Costs run from Annes — 
only 0.7 to 2.1 mills per barrel of water. You use less ee State Laie st 


w7 


labor and there is no need for elaborate and expensive 
injection equipment. 

There’s a specific Armour cationic for your specific needs. 
Send the coupon for information and for our Corrosion 
Inhibitor Questionnaire which will help us select the best 
cationic for you. Start taking advantage of the short cut 
to water flood profits offered by these versatile chemicals. 


ARMOUR CHEMICAL DIVISION 


(© Armour and Company 
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fresh, brine and produced waters. Sulphate-reducing bac- t Firm ees : > 
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| 1355 West 31st Street © Chicago 9, Illinois 
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What's Happening 





Richfield 


Rollin Eckis, vice president of 
Oil Corporation and 
manager of explora- 
tion since 1954, has 
been elected executive 
vice president of the 
corporation. With 
Richfield since 1937 
when he was district 
geologist, Northern di- 
vision, he became chief 
geologist in 1946. 
During the past two 
years he has directed 
development of Rich- 
field’s expanded for- 
eign exploration which 
includes operations in 
Canada, Alaska, Peru, South Arabia and 
Egypt. 





Rollin Eckis 


L. W. Bennett, treasurer, Sunray Mid- 
Continent Oil Company, was elected a na- 
tional director of the Controllers Institute 
of America recently. He was president of 
the Institute’s Tulsa Control in 1953-54, 
and has been active in the controller’s 
group since 1949. 
+ 


Charles W. Daniel, production foreman 
for the Pan American Production Company 
of Houston, has been 
awarded a medal of 
heroism by the Joseph 
A. Holmes Safety As- 
sociation. He was cited 
for displaying “excep- 
tional courage and 
skill in rescuing a 
drowning man and 
treating him forshock” 
after a boat in which 
two men were riding 
overturned in a reser- 
voir on the Neches 
river near where Dan- 
iel and a friend were 
fishing. When one of 
the men began to sink, Daniel dived into 
the water, brought the drowning man to 
the surface and took him 200 yards in to 
shore. 





Charles W. Daniel 


Phillips Petroleum Company announces 
the promotion of M. D. Voss to manager 
of the Reservoir division in the Economics 
department at the Bartlesville, Okla., head- 
quarters of the company. He _ succeeds 
C, E. Turner, whose promotion to man- 
ager of the department recently was an- 
nounced. Voss started with Phillips in 
1941. He has been assistant manager of 
the reservoir division since 1955. 


Humble Oil & Refining Company recently 
announced the following changes in Pro- 
duction department supervisory personnel: 
R, N. King, rotary driller, Paradis dis- 
trict, Eastern division, was promoted to 
toolpusher at Grand Isle district. Harley 
N. Reavis, supervising petroleum engineer, 
North Texas division office, was promoted 
to assistant division petroleum engineer in 
North Texas. Reavis replaces C. W. Arm- 
strong, Jr., who became assistant district 
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AMONG MEN 


superintendent of Winters district. R. G. 
Tonkin, district supervising petroleum en- 
gineer, Stratton district, Southwest Texas 
division, has been made assistant district 
superintendent at Hobbs district, Western 
division. D. D. Cherry, civil engineer, East 
Texas division office, was transferred to 
the Eastern division office, New Orleans, 
as civil engineer; S, L. Kennedy, Jr., jun- 
ior petroleum engineer, Kelsey district, 
Southwest Texas division, was promoted 
to associate petroleum engineer; and V. R. 
Sage, associate petroleum engineer, Gov- 
ernment Wells district, Southwest Texas 
division, was promoted to petroleum engi- 
neer at Government Wells. C. J. Wooley, 
Jr., supervising petroleum engineer, Petro- 
leum Engineering division, Houston office, 
transferred to the Stratton district as dis- 
trict supervising petroleum engineer. 
_ 


Wilson K. Minor recently was elected 
comptroller of the Standard Oil Company 
of California. Assistant comptroller since 
1947, he has been in the Standard of Cali- 
fornia organization since 1924 when he 
joined Pacific Gasoline Company, a firm 
subsequently acquired by Standard. 
@ 


Donald L. Kastner’s appointment as assist- 
ant division production superintendent at 
Odessa, Texas, has been announced by 
Cities Service Oil Company. Kastner will 
supervise West Texas production opera- 
tions as assistant to D. D. Bodie, division 
superintendent of the West Texas-New 
Mexico division. Kastner joined the com- 
pany’s engineer training school in 1947, 
later serving as district engineer at Great 
Bend and Russell, Kansas, as district engi- 
neer at Odessa, and later, as district super- 
intendent there. 

« 
Imperial Oil Company of Texas has an- 
nounced the election of J. F. Epley, inde- 
pendent oil operator from Midland, as 
president. Richard G. Boren of Houston 
is vice president, and Raymond P. Elledge, 
secretary-treasurer. Offices of the new 
company are in the Texas National Bank 
building, Houston, 

- 
R. R. Kriesel of Minneapolis and C. J. 
Murray of Sioux City, Iowa, are new di- 
rectors of Voss Oil Company, Newcastle, 
Wyoming. They succeed Dale H. Voss, 
former chairman of the board, and Warren 
G. Voss, former president, both of whom 
recently resigned. New officers of the 
company are Patrick H. Feeney, president: 
A. R. Barnes, vice president; Edward S. 
Halsey, secretary; Harry M. Knight, treas- 
urer and assistant to the president, and 
Harold R. Ditto, assistant secretary and 
assistant treasurer. 

* 
L. F. McCollum, president of the Conti- 
nental Oil Company, was awarded an 
Honorary Doctor of Engineering degree 
from the Colorado School of Mines as a 
part of the school’s eighty-second annual 
commencement exercises, The citation 
pointed out McCollum’s activities in pro- 
fessional and civic organizations on both 
local and national scale, and his work to 
maintain and strengthen professional stand- 
ards in engineering. 


IN THE INDUSTRY 


C. L. (Slim) Clark, formerly with Socony. 
Vacuum Oil Company in South America 
and Egypt, has retired and is living at 111 
McKinley Place, Monrovia, Calif, from 
which point he does occasional consulting 
work in the foreign field. 


Foster J. Schempf has been appointed 
general manager of Louisiana operations 
by John W. Mecom, Houston independent 
oil operator. Schempf has been vice presi- 
dent and director of 
exploration for Stano- 
lind Oil & Gas Com- 
pany in Tulsa. As 
general manager, he 
will supervise and di- 
rect the onshore and 
offshore activities of 
Mecom who is active 
in several major Lou- 
isiana fields and is an 
equal participant in 
the world’s deepest 
oil well recently com- 
pleted in Plaquemines 
Parish. Schempf 
joined Stanolind in 
1933 in Houston. During the next six 
years he became a geologist and then dis- 
trict geologist in the Tyler office. Between 
1939 and 1951 he was a district geologist 
in Midland, division geologist in Fort 
Worth, division exploration manager in 
Houston, district production superintend- 
ent at Longview, Central division man- 
ager in Oklahoma City and Gulf Coast 
division manager in Houston. He _ was 
named a vice president and placed in 
charge of exploration for the company 
in 1951. 





Foster J. Schempf 


Southern California Petroleum Corporation 
announces the election of Dwight C. Baum 
as a director of the company. He is a part- 
ner in Eastman, Dillon & Company, Los 
Angeles. 

a 


Eldon Young, general attorney for Gulf 
Oil Corporation and subsidiaries since 
1947, retired from active service June 1. 
A veteran of 29 years with the Gulf com- 
panies, Young was responsible for the cor- 
poration’s legal affairs and law offices in 
Houston and Fort Worth, Texas, Jackson, 
Miss., and Shreveport, La. He joined Gulf’s 
Law department in 1927 after practicing 
law in Mexico and Texas seven years. 


Stanolind Oil and Gas Company has named 
Roy M. Bauer field engineer for the Farm- 
ington, N. M., area and John M. Clark, 
field engineer for the Hobbs, N. M., area. 
Bauer was hired by Stanolind as a rousta- 
bout-engineer trainee in 1949, He served 
in various engineering capacities in An- 
drews, Midland, Roswell and Hobbs prior 
to his promotion to field engineer at Farm- 
ington. Clark joined the company as 4 
roustabout-engineer trainee in 1949 and 
served in various engineering capacities at 
Wink, Abilene and Sweetwater. Prior to 
his move to Hobbs, he was field engineer 
at Farmington. 
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Performance 


TYPE P-V 


PRESSURE 
TREATERS 


M & V Pressure Treaters have 
an unbeatable record of trou- 
ble-free performance. They are 
designed to operate automatic- 
ally with a very minimum of 
supervision ... built to the most 
exacting standards... and of- 
fer you the finest possible assur- 
ance of full recovery at lowest 


cost. 


Steel 
Fabrication 
for the 

Oil 
Industry 
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Richard E. Rhea, manager of the Corpo- 
rate Records and Organization department 
and former assistant 
secretary of The Ohio 
Oil Company, is the 
company’s new secre- 
tary. He succeeds 
H. H. West, who will 
continue as vice presi- 
dent of the Adminis- 
trative Services depart- 
ment and a director. 
Rhea joined Ohio Oil 
in 1932 in the Mar- 
keting department of 
the refinery at Robin- 
son, Ill. He since has 
worked in many var- 
ied areas including 
refining, purchasing, warehousing, adver- 
tising and was secretary to O. D. Donnell, 
former Ohio Oil president. Rhea was ap- 
pointed assistant treasurer in 1952, assist- 
ant secretary and manager of the Corpo- 
rate Records and Organization department 
in 1953. 





Richard E. Rhea 


Bernard F. Shearon recently joined the 
Employee Relations department in the 
Coral Gables office of International Petro- 
leum Company, Limited, as compensation 
supervisor. Shearon moved from _ Esso 
Standard Oil Company’s Bayway Refinery 
where he was head of the Wage and Salary 
division, Beginning his oil industry career 
in 1935, Shearon has served with Lago Oil 
& Transport Company, Standard Oil Com- 
pany (New Jersey) and with Esso Stand- 
ard Oil Company. He transferred to the 
refinery in 1951. 
e 


Ralph T. Hanson has been appointed as- 
sistant manager of production for Conti- 
nental Oil Company’s southwestern region, 
with headquarters in Fort Worth. For- 
merly a member of Conoco’s western re- 
gion staff at Los Angeles, he succeeds 
S. V. McCollum who recently transferred 
to Houston as production manager for the 
company’s CATC marine region. Hanson 
joined Conoco’s production department at 
Seal Beach, Calif., in 1934. He has held 
a succession of production positions with 
the company in California, including drill- 
ing foreman, regional petroleum engineer 
and regional production manager. 


C. L. Clausel now is administrative assist- 
ant in operations of Housh Drilling Com- 
pany, Portable Bridge 
& Equipment Com- 
pany, Housh oil pro- 
ducing and other en- 
terprises. Retiring as 
president of A-1 Bit 
& Tool Company in 
January, 1955, he 
since had been active 
as an independent oil 
operator and drilling 
contractor in oil fields 
south of San Antonio. 
In the oil industry 
since 1919, Clausel 
organized the A-1 Bit 
Company in 1932. 
With the purchase of Universal Core Bar- 
rel Company in 1946, the firm changed its 
name to A-1 Bit & Tool Company and 
Clausel was elected president and chair- 
man of the board. 


C. L. Clausel 


— 
H. M. Van Clief, succeeding H. S. Stark 


as superintendent of the California division 
of Honolulu Oil Corporation, joined the 


company in 1922. After working in the 
oil fields in a roustabout gang, in produc- 
tion operations and on drilling crews, he 
was made resident engineer in 1925. He 
later was placed in charge of Honolulu’s 
drilling operations in California, a position 
he has held until his current advancement 
to superintendent of California field opera. 
tions. Stark has retired from active em- 
ployment with Honolulu after 33 years of 
service. C. F, Meacham, advanced to a 
newly created position of assistant super- 
intendent of the California division, was 
employed as a roustabout by the company 
in 1934. He later served as civil and con- 
struction engineer, becoming head con- 
struction foreman in 1950. 
a7 


Frank M. Brooks, newly-elected vice presi- 
dent and director of Sterling Drilling 
Company, will headquarter at the com- 
pany’s office in Sterling, Kansas. Brooks 
enters the Sterling organization after 20 
years in exploration and production phases 
of the industry. Early experience was ob- 
tained in areas extending from Kansas to 
West Virginia with Gulf Oil Corporation 
and Bridgeport Oil Company. The past 
ten years have been spent with The El 
Dorado Refining Company from which he 
recently resigned as director and vice pres- 
ident in charge of exploration and pro- 
duction. 
* 


Frank Darden has been appointed reser- 
voir engineer for Newmont Oil Company 
at Fort Worth, Texas. Prior to his recent 
position as reservoir engineer for Empresa 
Colombiana de Petroleos, El Centro, Co- 
lombia, Darden was with the Murphy 
Corporation in Montana and Humble Oil 
& Refining Company in West Texas. 
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compressors 


are the wo rkhorses for a se They work, work, and keep on working day after day, and 
year after year. Ingersoll-Rand built them that way. The 
ES was specially designed for continuous heavy-duty serv- 
& GAS LIFT ice, and the reputation of thousands of units in service 
prove it. They last for years, even when roughing it in the 


@ FLARE GAS oil fields. 


Attendant free . . . trouble-free . . . Hundreds of ES com- 


cd FIELD GATHERING pressors are on services in the oil fields where an attendant 


comes around only once a day, or perhaps only a couple 


% REPR ESSURING times a week. And when general inspection or overhaul is 


advisable, the Ingersoll-Rand “ES” is so easy to get at. 


Most versatile compressor you can find .. . Above is an ES 
with a booster cylinder for pressures up to 1500 psi . 

specially made to meet oil field demands for versatility. 
Of the liner type, its construction permits a wide range of 
cylinder diameters without loss in performance and effi- 
ciency. You can change liners and pistons in any machine 
shop to meet new pressure conditions . . another reason 





es 
you can get the most for your specific conditions. The ES 
1 can be belt-driven as a single unit or two of them can be 
1 combined for two-stage compression. 
6 , 
When you need another compressor, be sure it’s an Ingersoll- 
: Rand ES. 
7 , 
5 : At ’ - oe es os Four stroke sizes .. 20 to 150 horsepower 
0 ria — eer. oe ies 
4 Ingersoll-Rand ES compressors are widely used in oil In ersoll -Ran 
3 field service. Above is one of hundreds of packaged plants 
9 built by Wilson Supply Co. 1-415 11 Broadway, New York 4, N. Y 
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Loffland Brothers Company announces the 
appointment of Warren Perry as manager 
of operations. Perry, 
who has been super- 
intendent of the Okla- 
homa division of the 
company, began his 
career in the drilling 
industry in 1930 when 
he joined the Loff- 
land organization. He 
worked in various 
parts of south and 
West Texas as well as 
New Mexico until he 
was made_ superin- 
tendent of the Okla- 
homa division in 1947. 
Perry will be suc- 
ceeded as superintendent in Oklahoma by 





Warren Perry 


Charles D. Brown, who entered the em- 
ploy of Loffland Brothers in 1929. He will 
make his headquarters in Oklahoma City. 


Creole Petroleum Corporation, recently an- 
nounced the election of Nicholas J. Camp- 
bell, Jr., as a director of the corporation, 
effective May 1. Campbell began his serv- 
ice with Creole in 1947 as an attorney in 
the New York office. In 1950 he was 
transferred to the Caracas office where he 
was appointed assistant manager of the 
Law department, and he was made man- 
ager of the department in 1953. In Janu- 
ary this year Campbell was elected a vice 
president and transferred to the New 
York office. He succeeds Lloyd G. Smith 
who retired as a vice president and di- 
rector April 30 after 43 years’ service. 
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Performance Records show... 


@ More Footage 


@ Lower Costs 


@ Fewer Failures 


It doesn’t take drillers long 
to recognize a good thing. 
Look around you at the record 
breaking number of Spang 
Bits being used . . . convinced? 
. .. then go SPANG TODAY! 


ENTIRE BIT 


IE FORGED 


————— > 


COMPLETELY HEAT TREATED 


6-2 


SEMI-DRESSED ENDS 


For Cable Tool data and 
catalog see your Spang 
dealer or write to: 


SPANG & COMPANY 


DEPT. 0-6 





BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldless Jars and a Complete Line of Cable 
System Drilling and Fishing Tools for Oil and Gas Wells, Prospect Drilling and Shot Blast Holes. 
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John C. Maher, U. S. Geological Survey, 
will assume new duties as Mid-Continent 
regional supervisor in Denver about July 
1. He has been. in charge of central Mid- 
Continent investigations from Tulsa for the 
past 12 years. Ernest E, Glick, who will 
succeed Maher as supervising geologist in 
Tulsa, has been engaged in both surface 
and subsurface geology of northern Ar- 
kansas five years. His new duties will in- 
clude supervision of studies of the geology 
and fuels resources of the Anadarko, Mce- 
Alester and Arkansas Basins. 
* 


A. E. Pettit, formerly assistant to the 
president of Louisiana Land and Explora- 
tion Company and at 
present a_ consulting 
geologist in Houston, 
was employed recently 
as staff geologist for 
Sohio Petroleum Com- 
pany. He will be as- 
signed initially to the 
company’s offshore 
venture in New Or- 
leans. Formerly with 
Hamilton Gas Corpo- 
ration, Magnolia Pe- 
troleum Company and 
Cooperative Refinery 
Association, Pettit 
later was Western di- 
vision geologist for Louisiana Land and 
Exploration in West Texas and the Rocky 
Mountains. 





A. E. Pettit 


George H. Cobb, assistant to the president 
of Kerr-McGee Oil Industries, Inc., has 
been assigned duties and responsibilities of 
uranium exploration formerly performed 
by J. C. Finley, vice president in charge 
of exploration. Departments which for- 
merly reported to Cobb will report tem- 
porarily to J. H. Lollar, secretary-treasurer. 
ao 


Richfield Oil Corporation directors have 
elected Cleve B. Bonner, who has been 
secretary since 1937 and a director since 
1941, to the office of treasurer. They also 
named Norman F, Simmonds, who has 
been assistant to the president since 1940, 
secretary of the corporation. Bonner has 
been with Richfield since 1937 when he 
joined the corporation’s legal department. 
Prior to joining Richfield, he was engaged 
in a private law practice in Wichita, 
Kansas, and served in the legal depart- 
ment of Sinclair Refining Company in 
Kansas City, Mo. Simmonds joined Rich- 
field’s Right-Of-Way department in 1928 
and served as manager of that depart- 
ment in 1929-30. He transferred to the 
land and lease department in 1931 and 
served as assistant manager of the depart- 
ment from 1937 to 1940. 





Two-Week Course 


Dr. Sylvain J. Pirson and Jack 
Grynberg are jointly offering a two- 
week, eight-hour-day course on 
quantitative electric log and radio- 
activity log interpretations and dip- 
meter computations at the Commo- 
dore Perry Hotel in Austin, Texas, 
July 23 through August 3. The 
course is limited to 24 people and 
is being offered to geologists and 
petroleum engineers alike. Inquiries 
concerning the course or registra- 
tion should be addressed to Jack 
Grynberg and Associates, 1340 South 
Santa Fe Drive, Denver 23, Colo- 
rado. 
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Direct Lift Hydraulic Bulidozer 
Operates off front-mounted, gear- 
driven pump which gives fast blade 
action. Self-aligning bearings pre- 
vent binding of linkage. 





Hydraulic or Cable Buligrader 
Operates off high or low gantry, 
front or rear cable controls on 
TD-24, TD-18, and TD-14 tractors. 
Hydraulic bullgrader also for 
TD-9, TD-6, and T-6 tractors. 





Fd 


INTERNATIONAL 
HARVESTER 





High-Gantry Cable Bulidozer 
Operates off either front or rear- 
mounted International cable con- 
trol unit. Available for TD-24, TD-18, 
and TD-14 tractors. 


G4 fiEW blades 


p Bonus-Powered international crawlers 





Low-Gantry Cable Bulldozer 
Operates off either front or rear- 
mounted International cable con- 
trol units. Available for TD-24, 
TD-18, and TD-14 tractors. 





Track Frame Mounted Bull- 
dozer—Distributes the load 
evenly over the length of the tracks. 
Available only for TD-9, TD-6, and 
T-6 tractors. Bullgrader also 
available. 


INTERNATIONAL 
Construction Equipment 


International Drott ‘'4-in-1” 


Newest of Internationai Drott load- 
ers. Combines Skid-Shovel, Bull- . 
clam, clamshell, and bulldozer in 
one unit. Available for TD-14, TD-9, 
and TD-6 tractors. 












[DEATHS 





Robert H. Greenwood, 35, assistant con- 
troller of Sahara Petroleum Company, a 
subsidiary of Continental Oil Company, 
died May 21 in Cairo, Egypt. He was with 
Conoco at Ponca City, Okla., four years 
before becoming assistant controller of 
Sahara in Egypt in 1954. 


Dr. August A. Schaerer, 52, died May 15 
in Orinda, Calif. At the time of his death, 
he was employed by Shell Development 
Company at the Emeryville Research 
Laboratories. With Shell since 1928, he 
served in the Dutch East Indies in 1930 
and at Balik-Papan, Borneo from 1932 to 
1940. 


Morris Miller Slotnick, 54, died May 7 
while on a business trip to Dallas, Texas. 
A geophysical consultant with Standard- 
Vacuum Oil Company and widely known 
in the petroleum industry as_ research 
mathematician and geophysical interpreter, 


he originated and developed many of the 


basic and advanced methods of geophysi- 
cal interpretation. One of these is known 
as the Slotnick Method of computing re- 
fraction data. 


William Lawrence Green, 55, assistant 
secretary, Standard Oil Company of Cali- 
fornia, died May 12 in San Francisco. 
Joining Standard of California as a hall 
boy in 1919, he later served in the Tax 
and Insurance department, the Secretary’s 
office and in the Industrial Relations and 
Personnel departments. He was elected 


assistant secretary in 1947. 
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Elgen engineers, with years of 
electric well logging experi- 
ence, are thoroughly familiar 
with the areas in which they 
work. Accuracy, sound inter- 
pretation, improved elec- 
tronic equipment, lower price 
schedules and minimum rig 
time save you money. For fast 
service on your next log, call 
Elgen. 
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Robert Frazier Garland, 65, discoverer of 
the Seminole pool and prominent in oil 
and aviation circles, died May 26 in La 
Jolla, Calif. 


Morton T. Higgs, 60, died in Los Angeles 
June 4. Long prominent in the oil business, 
he was with Lane-Wells Company 17 years. 
He resigned as vice president in charge of 
operations and sales in 1955. Prior to join- 
ing Lane-Wells, he did geology work in the 
West Indies, Panama, Ecuador, Texas, 
Kansas and Oklahoma. 


W. D. Shirley, early Kern County oil 
man, died recently in Bakersfield, Calif. 
He had been in the oil business 51 years 
and was one of the first men in the Tejon 
field near Lebec. 


Charles O. Weaver, 88, retired Gulf Oil 
Corporation driller, died April 23 in Sa- 
pulpa, Okla. Moving to Oklahoma before 
statehood, he drilled a number of wells 
in the Dewey, Bartlesville, Copan and 
Ramona areas before moving to Creek 
County. He joined Gulf in the Glenpool 
in 1912 and retired in 1928. 


George Hamlin Shaw, 65, director and 
vice president of Cities Service Company, 
died April 24 while attending the com- 
pany’s annual meeting at Dover, Del, He 
joined the company in 1933. In 1936 he 
was made a director, and in January this 
year, a vice president. He also was indus- 
trial relations counsel of Cities Service 
Petroleum, Inc., and a director of Atlas 
Corporation. 


G. F. Gephart, 57, died in San Francico 
April 24. Joining Pacific Gasoline Com- 
pany in 1922, four years before it became 
a part of Standard Oil Company of Cali- 
fornia, he had served as comptroller of 
Standard of California since 1944. 


Lester H. Keim, former vice president of 
Oilwell Supply Company and most re- 
cently consultant on labor relations at 
Byron Jackson Division of Borg Warner 
Corporation, died recently in Los Angeles. 
He had been active in the Los Angeles 
oil industry since 1924. 


Pierce Larkin, 78, formerly chief geologist 
for the Gilcrease Oil Company, died April 
20 in Tulsa. He was one of four men asso- 
ciated with Thomas Gilcrease in the de- 
velopment of the company, joining the 
firm in 1918. 


Lee I. Lough, 93, field superintendent for 
the former Mac Thwaite Oil and Gas 
Company at Ada, Okla., died in Drum- 
right April 22. He had retired in 1927. 


Clinton A. Solt, 63, former treasurer of 
the Valley Osage Oil Company in Tulsa, 
died April 20. He was treasurer of the 
oil firm many years before moving to San 
Antonio in 1943 to accept a position with 
Gilcrease Oil Company. 


Lawrence D. Hibbs, 61, died April 20 in 
Tulsa. Active in the oil business since 
1920, he had been an independent oil 
lease operator in Tulsa the last 15 years. 


John Raymond Manion, 80, prominent 
Tulsa oil man, died April 15. He was a re- 
tired vice president of the old Sinclair 
Refining Company. 
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The new T12D-D80Z Wide 
Base American Pumping Unit. 


How much of your production goes 
for Unit Maintenance? 


How many barrels of oil are you pouring _—_men offer suggestions on maintenance—show 


back into unnecessary servicing and repairs —_ you how to get even longer wear, more satis- 
of your pumping units? Experienced pro- factory service, and low-cost pumping from 
ducers know that maintenance cost can be your American units. For prompt service con- 
lowered with AMERICAN! tact your supply store or nearest American 


American service does not stop when delivery _ office. 
is made! American maintains a complete oa 
scevice vecerd on all waite! Bere Amoecieen Consider the extra years of trouble-free serv- 
Pumping Unit is periodically checked by ice that American gives—you'll find it costs 
trained American service crews. These trained less to pump with an AMERICAN. Try it! 


For further information, contact your favorite supply store or nearest American office 


v Mn C R ‘ ( v 1 MANUFACTURING Company OF. TEHAS 


Odessa @ Tulsa @ Kilgore @ Wichita Falls @ Houston @ Shreveport @ New York @ Casper @ Wichita @ Calgary 
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What's Happening 





AMONG INDUSTRY ASSOCIATIONS 





API Elects Pacific Coast District Officers 

Frank T. Lloyd (first row, center) is the newly-elected chairman of the Pacific Coast District, 
Division of Production, American Petroleum Institute. He is with Richfield Oil Corporation. On 
his left is Mrs. Elsie M. Edmiston, district secretary; on his right, Oran A. Graybeal, outgoing 
district chairman. Other officers include (standing, left to right) O. M. Griffin, vice chairman, 
Coalinga-Kettleman; Paul Andrews, vice chairman, Advisory Committee; |. M. MacKenzie, Jr., 
vice chairman, Coastal Area; Charles T. Reichert, treasurer; and Henry G. Abadie, vice chair- 
man, Los Angeles Basin. Not shown are H. D. Campbell, vice chairman of the San Joaquin 
Valley, and John Bell, chairman of the Advisory Committee. 


Seven Mud Schools 
Slated for Rockies 


Seven summer mud schools are sched- 
uled for drilling engineers and field per- 
sonnel in the Rocky Mountain region. 
Held under the auspices of the Casper 
chapter of the American Association of 
Oilwell Drilling Contractors, the schools 
are co-sponsored by the University of 
Texas and State Vocational Training 
agencies of Wyoming and Montana. 

The course, designed as a refresher for 
trained engineers and an introduction to 
mud control for roustabouts, derrick men, 
drillers and farm bosses, consists of lecture 
periods, laboratory tests and experimen- 
tation. 

Odys Simmons and James Conway, 
specialists in petroleum training with the 
Petroleum Extension Service of the Uni- 
versity of Texas, will conduct the schools. 
New techniques in handling mud will key- 
note the training program. 

The new series, which began May 14 
in Greybull, Mont., will be completed 
August 20 in Tioga, N. D. The complete 
schedule is: May 14, Greybull, Mont.; 
May 28, Cody, Wyo.; June I1, Thermop- 
olis, Wyo.; July 9, Casper, Wyo.; July 23, 
Billings, Mont.; August 6, Rock Springs, 
Wyo.; and August 20, Tioga, N. D. 

Ray Sing, Bighorn Drilling Company, 
119 Beach Street, Casper, serves as chair- 
man for the Education Committee of the 
AAODC Casper chapter and has arranged 
the schools. 
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New Educational Council 
Named to Advise OIIC 


Creation of an Educational Advisory 
Council to work with the Oil Industry 
Information Committee and its nationwide 
school program was announced recently 
by OIIC Executive Director H. B. Miller. 
Specific objective of the council’s forma- 
tion is to broaden the school program and 
to provide OIIC with specialized counsel 
and guidance. 

The council consists of 14 persons ap- 
pointed by Frank M. Porter, president of 
the American Petroleum Institute. Mem- 
bers are educational specialists on the staff 
of oil companies throughout the country. 

Scope of the council’s operation is: 1) 
to advise and consult with OIIC educa- 
tional supervisor and make recommenda- 
tions for more effective implementation 
and administration of the school program 
approved by the National OIIC; 2) to 
advise the supervisor regarding specific 
problems or activities in connection with 
the program which are referred to the 
group; 3) to recommend proposals for 
more effective coordination of the OIIC 
school program with similar programs con- 
ducted by oil companies and other petro- 
leum industry trade associations; 4) to 
serve as a clearing house for exchange of 
information regarding development, dis- 
tribution and use of business-sponsored 
teaching aids and educational material; 
5) to review periodically with the OIIC 
supervisor the progress of the program and 
to evaluate its effectiveness for report to 
the Education and Youth Subcommittee 
of the National OIIC; and 6) to make 
recommendations to the Education Sub- 
committee for changes in the OIIC school 
program or in the policies established for 
its administration. 





C. Drew Stahl C. V. Kirkpatrick 


AAODC Presents Awards 
To Outstanding Educators 


Five educators from 
accredited schools of 
engineering have been 
saluted by the Ameri- 
can Association of 
Oilwell Drilling Con- 
tractors for their 
work in developing 
and training young 
engineers for the drill- 
ing industry. 

The 1956 Honorar- 
iums went to: Profes- 
sor Paul Roston, Mis- 
souri School of Mines 
& Metallurgy; C. 
Drew Stahl, The 





J. Paul Roston 
Pennsylvania State University; Professor 
C. V. Kirkpatrick, The University of 
Houston; C. E. Murphy, The Texas Col- 


lege of Arts and Industries; and Pro- 
fessor Frank G. Miller, Stanford Uni- 
versity. 

In campus ceremonies, directors and 


officers of the AAODC presented the As- 





Frank G. Miller 


C. E. Murphy 


sociation’s checks and award plaques to 
the recipients for their outstanding efforts 
to perpetuate the idea of drilling careers. 

The Honorariums, established in 1953, 
have gone to professors in 16 of the 19 
accredited schools of petroleum engincer- 
ing in the nation. 


California ASME Sponsors 
Management Training Class 


Two new classes in the engineering- 
management training courses for the Los 
Angeles area were begun in May by the 
American Society of Mechanical Engi- 
neers’ Management Division of Southern 
California. William C. Urlovic, consultant 
in management engineering at Floyd Gra- 
ham & Associates, is conducting the 
courses. 

The two-year training program, which 
began last fall, has been attended by rep- 
resentatives of 45 companies. 

The classes work through case-history 
studies, role-playing and small problem- 
solving groups. Discussion of actual own- 
problems in work situations also are dis- 
cussed. 








ccessful treatment in either limestone or 
sandstone formations frequently depends upon 
effective blocking. Formjel is a temporary sealing 
or blocking material we use to control acidizing 
and hydraulic fracturing treatments. It is com- 
pounded with kerosene, a jelling agent, a breaker, 
and a filler. It has excellent viscosity, A.P.I. fluid 
loss is zero, the weight may be varied, and the 
material is formulated so that it will break out 
completely within 10 to 24 hours. The widespread 
success of Formjel in thousands of wells has estab- 
lished it as the toughest blocking agent in the oil 


excellent stability and maintains its viscosity dur- 
ing prolonged treatment of deep wells. Firmijel, a 
special, permanent-type seal, is designed for cor- 
recting gas-oil ratios by sealing the gas pay above 
a packer. We have used both of these agents suc- 
cessfully in hundreds of wells. 

If you are encountering unusual engineering 
problems in acidizing or fracturing your wells, 
contact your nearest Chemical Process Company 
station for more information about these and other 
special CPC well stimulation procedures. There is 
no obligation, and you will find our representatives 


field today. anxious to help you any way they can. 

Using The Chemical Process Company Perme- 
ter Control Tools, a slug of Formjel can be spotted 
to block an upper zone while the lower zone is 
being treated (and vice versa), to block channel- 
ing behind casing set through pay zones, to seal 
leaking packers or block the formation above or 
below a packer against vertical communication, or 
to achieve multiple zone penetration. 

Two companion blocking agents are also avail- 
able for special well conditions: Thermogel, for 
wells with high bottom hole temperatures, has 











THE CHEMICAL PROCESS Co. 
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THE CHEMICAL PROCESS COMPANY 


General Offices in Breckenridge, Texas « Stations Throughout the Mid-Continent Area 








n do it CHEAPER with 


You ca 





Learn the meaning of a4 real power 


barg 81n---the rock bottom economy of using 
Utility Electric Power for all your 


power requirements. Be sure to look into the 
LOW Capital Investment angle... the LOW COST 


Automatic Operational advantages... as 
















well as numerous other savings features. “A 
Tere 
CALL YOUR “COMPANY 


Petroleum Hlectric ELECTR pbs FACTS 
Pp wer Agsociation- P. O. BOX 2771, DALLAS, TEXAS 


ORGANIZED IN THE INTEREST OF GREATER SERVICE TO THE PETROLEUM INDUSTRY | gy 
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Past Presidents Attend Meeting 
Past presidents of the Los Angeles Chapter of Nomads attending a recent meeting included (left | 
to right, standing) Henry Pullman, Baker Oil Tools, 1943; Bob Eiche, R. J. Eiche and Associates, | 


1947; Bill Wilson, Web Wilson Oil Tools, Inc., 1952; and Joe Schlarb, Emsco Manufacturing 
Company, 1954. Seated are Ted Sutter, Baker Oil Tools, 1940; Elmer Decker, Martin-Decker 
Corporation, first president, 1939; Harry Hester, McCullough Tool Company, current president; 
and Ernie Fowks, Emsco, 1941. Not shown is Roland Smith, Roland E. Smith Company, 1944. 


Eastern API District 


Elects Rogers Chairman 

The Eastern District Division of Pro- 
duction of the American Petroleum In- 
stitute have elected Douglas Rogers, Jr., of 
the South Penn Oil Company, district 
chairman to serve through the 1957 spring 
meeting. 

Vice chairmen elected to serve with 
him were: H. T. Heuple, Manufacturers 
Light & Heat Company; J. Robert Hor- 
nor, Delaware Gas Company; Wendell 
Moore, Columbian Carbon Company; 
Lysle Kirk, Ohio Fuel Gas Company; L. 
T. Evans, East Ohio Gas Company; Mil- 
lard Flood, The Ohio Oil Company; Dean 
Russell, Gordon Drilling Company; and 
John C. Hall, Standard Oil Company 

Ohio). 

Secretary-treasurer for the year will be 
H. J. Magner, of the Delta Drilling Com- 
pany. Outgoing district chairman, Jack 
Cashell, Preston Oil Company, was named 
chairman of the Advisory Committee. 

More than 400 oil production men from 
the Eastern states gathered to discuss oil 
and gas production at the meeting recently 
held in Columbus, Ohio. 

Five Citations for Service awards and 
two Meritorious Service Awards were pre- 
sented to seven oil men for outstanding 


service to the oil industry at the opening 
session of the district meeting. 

Recipients were E. H. Tollefson, Hope 
Natural Gas Company, Clarksburg, W. 
Va.; R. L. Bird, Jr., Columbian Carbon 
Company, Charleston, W. Va.; W. H. 
Young, Jr., Bradley Producing Company, 
Wellsville, N. Y.; M. G. Gulley, Gulf Oil 
Corporation, Pittsburgh; and L. N. Wink- 
ler, Bethlehem Steel Company, Bethle- 
hem, Penn. 

J. P. Bassett, special assistant to division 
manager, Sun Oil Company, Evansville, 
Ind., and O. L. Martin, production man- 
ager of Turner Petroleum Company and 
Michigan Oil Company, Mt. Pleasant, 
Mich., also received awards. 


Fifty-First NACE Section 
Organized at Great Bend 


The fifty-first local section of the Na- 
tional Association of Corrosion Engineers 
received its charter recently at Great 


Bend, Kan. It is known as the West 
Kansas Section. Thomas A. Allan, Co- 
operative Refinery Association, Great 


chairman. Other officers are 
Peterson, Jr., Cities Service Oil 
Company, vice chairman; Jack P. Berry, 
National Aluminate Company, Hutchin- 
son, Kan., secretary treasurer. 


Bend, is 
Dewey L. 





International Guests Attend Houston Meeting 












B and W 
Automatic 
Stop Collar 








B and W 
Latch-On Centralizer 


Also: B and W Multi-Flex Scratcher © Hinged 


|Nu-Coil Scratcher @ Rotating Scratcher, Multi- 

| Flex type ¢ Rotating Scratcher, Nu-Coil type 

e@ Latch-On Centralizer with Kon-Kave Bow @ 
Latch-On Stabilizer @ Stabilock 


Well Completion Specialists 


This group includes four of the international guests attending a recent meeting of the 
Houston Chapter of Nomads. From left to right are G. A. Standish, drilling superintendent, 
Colombian Petroleum Corporation, Cucuta, Colombia; D. G. Hanwell, petroleum engineer, Iraq 
Petroleum Company, Ltd., Basrah, Iraq; H. G. Lindley, STOCA Drilling Company, Caracas, 
Venezuela; and Luis Moran, petroleum engineer for Petroleos Mexicanos, Mexico City. 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WA 3-6603 


WEST COAST 
Box 3751, Terminal Annex 
Los Angeles 54, California 
Phone DA 4-1106 
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 F our new banking home, facilities have been 
enlarged to anticipate the increased financial needs 
of the oil man. For your convenience, the Oil & Gas 
Department and other specialized departments are 
located in the beautiful main banking lobby shown 
here. It is the world’s largest banking room. 


(For mor: 

















The Oil & Gas Department is now in a position 
to consider loans — regardless of size — anywhere in 
the United States for financing oil and gas produc- 
tion... for the construction of gasoline, recycling 
plants and gas gathering systems. We welcome you 
to our new banking home. 
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Bank of the Harold Vance, Vice President and Manager, 


Oil & Gas Department 


outhwest RESOURCES OVER 300 MILLION DOLLARS 


NATIONAL ASSOCIATION HOUSTON MEMBER FEDERA DEPOSIT INSURANCE CORPORATION 
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BALL BEARING MOTORS 





. VERMIN PROOF 
@ DRIP PROOF 
@ CORROSION RESISTANT + 

@ MOISTURE PROOF 


® FORCED AIR COOLED 
y! i wae 





Yes...all these features are com- 
bined in Fieldmaster Ball Bearing 
Motors to make them the leading 


power units in the oil country. Na- 
turally there’s a type and H.P. espe- 
cially suited to fit your specific re- 
quirements. 








Contact us for complete information 
on any motor requirement. 


BETHLEHEM | 


SUPPLY COMPANY 
TULSA, OKLAHOMA 

Manufactured by 

VALLEY ELECTRIC CORP. 

ST. LOUIS 8, MISSOURI 
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‘Companies in the News 





Architect’s drawing of larger of two laboratories which will house expanded research into 
oil production at Gulf Research & Development Company, Harmarville, Penn. The four-story 
building will include some 94 laboratories and offices, besides storage, utility and service rooms. 


GULF RESEARCH & DEVELOPMENT 
COMPANY has undertaken an expanded 
production research program to be con- 
ducted by 150 scientists, engineers and 
technicians in an effort to improve re- 
covery of petroleum from oil fields, Spe- 
cific aims include increasing percentage 
of petroleum recovered from oil forma- 
tions, and bettering both speed and econ- 
omy of drilling wells, producing and 
transporting oil and gas. Two new build- 
ings, to cost approximately $112 million, 
will house these activities. The smaller, 


for heavy drilling research, is scheduled 
for completion in August, and the main 
building, in January, 1957. R. A. Morse, 
associate director of research, will coordi- 
nate the work which will be performed by 
the Production Engineering and Reservoir 
Mechanics divisions. Reservoir Mechanics 
will concentrate on improving over-all re- 
covery from oil fields. Production Engi- 
neering will seek to improve drilling of 
wells and utilization of pipe lines; re- 
search on offshore drilling and production 
problems also will be in its province. 





SHELL COMPANIES FOUNDATION, 
INC., recently announced that it will 
contribute more than $1 million this year 
to educational, charitable, religious and 
public service organizations. The amount 
is allocated from gifts made to the Foun- 
dation by the Shell companies. Approxi- 
mately $450,000 of the million dollars is 
provided for educational programs, an in- 
crease of $100,000 over 1955. Shell will 
provide 50 graduate feliowships and 20 
grants for fundamental research to 42 
colleges and universities throughout the 
nation. It also is inaugrating a new pro- 
gram to help overcome the shortage of 
engineers and scientists—Merit Fellowship 


seminars at Cornell University and Stan- 
ford University for 60 outstanding high 
school science and 


mathematics teachers. 


Other schools and educational programs 
will receive support through Shell gifts to 
the National Fund for Medical Education, 
the National Science Teachers Association, 
the Council for Advancement of Secondary 
Education, the Institute of International 
Education, Inc., and the United Negro 
College Fund, Inc. 


THE NATIONAL SAFETY COUNCIL 
has awarded its 1955 Public Interest 
Award to six petroleum companies. The 
advertising campaigns of American Oil 
Company, Esso Standard Oil Company, 
Ethyl Corporation, Humble Oil & Refin- 
ing Company, Imperial Oil Ltd., and 
Standard Oil Company (Indiana) were 
cited by the Council for exceptional serv- 
ice to safety in 1955. 





Denver Consultants Move into New Building 

Doeringsfeld, Amuedo and Ivey, consulting geologists, recently moved into new quarters at 240 
Washington Street, Denver. Specializing in domestic and foreign photogeologic evaluations and in 
areal geologic studies, the firm was organized in 1953 by Walter W. Doeringsfeld, Curtis L. 
Amuedo and John B. Ivey. It now employs 18 geologists, draftsmen, and photogrammetrists. A 
recent affiliation with Abrams Aerial Surveys provides D. A. |. with expanded photogrammetric 


engineering and flying services. 
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CODE TO LOG TYPES: 
P—Spontaneous Potential 
N—Normal Curve 
L—Lateral Curve 






PERFORATING GUNS ATLAS CORPORATION 


Houston, Texas Telephone REpublic 4-1651 
Giacret Offices and Main Plant: 7730 Scott Street —Sales Office: Melrose Building 


SP 
» O 
art A) oO 


SERVICES 
AFFILIATE COMPANIES: 
Olfelddienct 


REDMANY _ Atlne Nastesch. Amarikaniccha 





CANADA — Perforating Guns of Canada, Ltd.; Edmonton, Alberta 
G. m. b. H-: Kiel VENEZUELA — Servicios Teenicos Atlas. C.A.. Caracas 








What's Happening 








Jack H. Beesley B. L. Boccella 





C. D. Allen 


P. A. Newton 


Baroid Division of National Lead Com- 
pany has announced 16 promotions and 
transfers within the Drilling Mud depart- 
ment. Jack H. Beesley, former manager of 
Baroid’s Mid-Continent Area with head- 
quarters in Tulsa, has been appointed sales 
manager of the Drilling Mud department 
and will headquarter in the company’s 
main offices at Houston. B. L. Boccella 
has been appointed manager, Mid-Con- 
tinent Area to replace Beesley. Boccella 
was assistant Mid-Continent Area man- 
ager prior to this change. W. C. Kellogg 
has been named assistant area manager of 
the Louisiana Gulf Coast Area with head- 
quarters in New Orleans. He will supervise 
the area’s district superintendents and 
their respective personnel. Kellogg was su- 
perintendent of the South Texas Corpus 
Christi district and is replaced by W. A. 
Henslee, formerly superintendent of West 
Texas Odessa district. Harry C. Loehr, 
Jr., appointed assistant area manager of 
the Mid-Continent Area with offices in 
Tulsa, was formerly Louisiana Gulf Coast 
Area sales manager with headquarters in 
New Orleans. New Texas Gulf Coast as- 
sistant area manager with headquarters in 
Houston is H. I. Bussa, former superin- 
tendent of the Northern Oklahoma district 
with headquarters in Oklahoma City. A 
new Sales office in Lafayette, La., will be 
headed by P. A. Newton who has been 
named Louisiana Gulf Coast Area sales 
representative. He was formerly superin- 
tendent of the Lafayette district. A new 
assignment as superintendent of the New 
Orleans district has been given F. M. Hill, 
Jr., former New Orleans district sales rep- 
resentative. C, D. Allen, Jr., will take over 
the duties as Superintendent of West 
Texas, Odessa district, turning over the 
North Texas, Sherman district superin- 
tendency to Ed. L. Easley who has been 
promoted from service engineer of the 
Amarillo and Abilene district. His district 
headquarters will be in Wichita Falls, 


232 ‘ 
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AMONG 


W. A. Henslee 








Ed L. Easley J. H. Dunaway 


Texas. J. H. Dunaway has been appointed 
superintendent of the Louisiana Lafayette 
district and will continue to headquarter 
in New Iberia, La., where he has been a 
service engineer. H. C. Leland, area en- 
gineer in the Midland, Texas, Area office, 
has been transferred to Dawson Creek, 
B. C., Canada, where he will take over 
duties as superintendent of the Northern 
British Columbia and Northwestern Al- 
berta district. C. A. Reid, Pacific Coast 
Area engineer, will replace Leland as area 





AND SUPPLY MEN 


Harry C. Loehr 





H. C. Leland O. A. Hicks 


engineer in the West Texas Area, Mid- 
land office. O. L. Riley, Jr., has been 
named Pacific Coast area engineer with 
headquarters in Los Angeles. Another 
change in the Mid-Continent area makes 
O. A. Hicks superintendent of Northern 
Oklahoma district, with headquarters in 
Oklahoma City. He was formerly district 
sales representative in Oklahoma City. 
Those duties will be assumed by L. T. 
Downs, former sales engineer in Chickasha, 
Oklahoma. 





Raybestos-Manhattan, Inc., has announced 
the appointment of Paul Kushubar and 
Wesley Pontier to the sales engineering 
staff of chief engineer Guy E. Horvath. 
Kushubar moves to the Packing division 
from RM’s plant at Bridgeport, Conn., 
where for five years he has been project 
engineer working on development and 
processing procedures of several product 
groups including compressed asbestos 
sheet packings. Pontier has been with the 
Manhattan Rubber division 15 years. Most 
recently he has been in the industrial en- 
gineering department, specializing in pro- 
duction and methods procedure. 


Charles L. Holbert is now executive vice 
president of H. K, Porter Company, Inc., 
succeeding Clarence R. Dobson who has 
retired. Dobson, who joined Porter in 
1946, will serve as a consultant to the 
company. Holbert, who joined Porter 
earlier this year as vice president, formerly 
was executive vice president of the South- 
ern Pacific Milling Company and vice 
president and general manager of the 
Johnston Pump Company. 


Waukesha Motor Company has announced 
the appointment of J. Roger Merriam as 
assistant chief engineer. With the company 
35 years, he started in 1920 as a tool de- 


signer. After several years he transferred 
to the field of engine design and has been 
concerned in the development of a num- 
ber of design features used in most in- 
ternal combustion engines. 


William Whitfield, formerly assistant su- 
perintendent of Lone Star Steel Com- 
pany’s rolling mills, has been promoted to 
administrative assistant to the general su- 
perintendent of the E. B. Germany Works. 
Succeeding Whitfield at the rolling mills 
is Jeremiah Sheehan who was promoted 
from shift foreman. Whitfield joined Lone 
Star three years ago, moving from Re- 
public Steel where he served as shift 
foreman until his promotion to assistant 
superintendent in 1954. Sheehan, who has 
been with the company three years, for- 
merly was heater helper and shift fore- 
man with Crucible Steel Company of 
Midland, Penn. 


L. Glenn Rader has been appointed vice 
president and general manager of sales 
for Maloney-Crawford Tank and Manu- 
facturing Company of Tulsa. Former divi- 
sion manager at Houston, he will make 
his headquarters in Tulsa. C, B. (Clint) 
Warren of Houston has been elevated to 
the Maloney-Crawford division manager- 
ship at Houston. 
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James B. Graves 








Glyn D. Norwood Val L. Forsyth 


Floyd A. Enz has been named vice presi- 
dent and secretary-treasurer of Magnet 
Cove Barium Corporation; James B. 
Graves has been named controller to suc- 
ceed him. Enz has had extensive experi- 
nce in corporation finance and account- 
ing. After 15 years with the building prod- 
ucts industry, he joined Magcobar in 
1945. He worked a year at the Malvern, 
Ark., barite plant before transferring to 
Houston. In 1946 he was named controlle1 
of the corporation. Graves for three years 
was with the C.P.A. firm of Frazer and 
Torbet in Houston as senior accountant, 
becoming staff accountant with Magcoba1 
in 1951. In 1954 he was named manage 
of the accounting division. 


Glyn D. Norwood has been appointed sales 
and service engineer for Weatherford Oil 
Tool Company in the North Texas area 
Formerly with Norwood Drilliné Company 
from 1939 to 1955 as roughneck, drille1 
and toolpusher, he formed the Norwood 
Well Service Company in 1955 which he 
owned and operated before joining 


Weatherford. 


Val L. Forsyth, formerly chief enginee1 
and more recently technical assistant to 
the president, is now manager of manu- 
facturing, engineering and purchasing of 
Lane-Wells Company, one of the Dresser 
Industries. Joining the company as a rig- 
man in 1938, Forsyth advanced through 
Mid-Continent and field service engineer- 
ing to become Lane-Wells chief engineer 
in 1952. He will have charge of all 
engineering, purchasing and manufactur- 
ing activities of the company’s Los Angeles 
plant 


Lear Electronic GmbH, subsidiary of Lear. 
Inc., has named Hermann T. Poeschl 
manager. The German operating company 
is located at Riem near Munich. Poeschl 
joined Askania-Werke AG, Berlin, in 1937 
where he worked in flight test and auto- 
pilot development. He became Askania’s 
chief design engineer, and later was ap- 
pointed division technical manager of the 
Munich division. He joined Karl Frank 
GmbH in Weinheim in 1954, serving as 
technical director of the company. 
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There’s no catching up with the demand for oil. That’s the 


reason Lone Star Steel Company crews work day and night 
.. turning out API casing, tubing and line pipe for our 


friends in the oil business in the busy Mid-Continent area. 


Lone Star pipe mills operate a never-slackening schedule 
for the personal convenience of Joe Roughneck, heart of 
the oil industry. Joe symbolizes the colorful, rugged indi- 
vidualists .. in the field and heading companies. .who 
have made the petroleum industry great. Lone Star is Joe’s 


close-at-hand API pipe supplier. 


Neighbor, wherever you are, specify 
Lone Star. . and we both get a good deal. 


| Lone Slt STEEL 


¢ @ &@ © é@°8°7 





EXECUTIVE-SALES OFFICES 

W. Mockingbird Lane at Roper e P. O. Box 12226 e@ Dallas, Texas 
DISTRICT SALES OFFICES 

Houston, Texas Midland, Texas San Antonio, Texas 

Tulsa, Oklahoma | Wichita Falls, Texas | Shreveport, La. 
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French tanker DeBaif, one of many vessels now 
equipped with filling pipe cast by one of the 





ae 
a = 


~ - 


Pont-&-Mousson Co. of Nancy, France. The 
company’s U.S.A. correspondent is Pontex Pipe 


world’s largest producers of ductile iron, the + Corp., 116 John Street, New York 38, N. Y. 


30 tankers now use Ductile Iron pipe... 


resist corrosion, cut weight, add safety 


by this French organization, with 
summary of results. They’re yours 


for the asking... write for them now. 


Relatively new in this country, petro- 
leum pipe of ductile cast iron pro- 
vides a combination of properties 
distinctly superior to conventional 
materials for tanker lines... 

For ductile cast iron pipe combines 
the corrosion resistance of gray iron, 
plus a design strength comparable to 
that of carbon steel pipe. 

Overseas, the Pont-a-Mousson 
Company of France casts ductile iron 
loading, stripping and reheater pipe 
for oil tankers. For superior corro- 
sion resistance in petroleum media 
Pont-a-Mousson uses ductile iron 
alloyed with approximately 1.50% 
nickel. Performance on some 30 ves- 
sels during the past several years con- 
firms the durability and economy of 
ductile iron, for pipe wherever petro- 
leum products must be transported. 


Less corrosion, 
fewer replacements 


In fact, on tankers, this pipe is 


iNco THE INTERNATIONAL NICKEL COMPANY, INC. 


reeOt mane 
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resistant to corrosion from two dif- 
ferent sources. From petroleum 
cargo, and from sea water ballast on 
return. 


Saves weight, safely 


You can cut weight of loading and 
stripping pipe by specifying ductile 
cast iron. Its toughness permits walls 
thinner than those needed in gray 
iron pipe to withstand mechanical 
stresses from the ship’s motion. 
You thus substantially reduce dead- 
weight. And you actually increase 
safety, due to the flexibility and high 
bursting strength of ductile iron pipe. 

Tankers using ductile cast iron 


pipe now enjoy advantages that are - 


readily available to you. So use this 
economical material for yowr piping. 
We'll send you a list of authorized 
foundries now producing ductile cast 
iron in the United States. And a 
Pont-a-Mousson Company booklet 
describing several applications made 
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Ductile cast iron heater coils for tanker 
Resistance to salt water makes du 
cast iron pipe particularly suited for 
heater coils. Usually steel coils suce 
to corrosion after 2 to 3 years ws 
After 3 years, ductile cast iron coils 
the same application show no traces 
corrosion. 


wall street 
Sr York 5, %" 
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Paul Courtney 


6.) 


0. Bliss Williams 


ite 





Park L, Myers Jack E. Human 


liams as director of industrial and public 
relations of the company. Williams pre- 
viously was assistant to the president of 
the former Key Company which became 
part of W-K-M in a recent consolidation. 
Before his employment with Key, he was 
with the firm of Booz, Allen and Hamil- 
ton, management consultants of Chicago. 


Cardwell Manufacturing Company has an- 
nounced the appointment of Paul Courtney 
as general manager of the oil well drill- 
ing and servicing equipment manufactur- 
ing firm. Courtney recently resigned as 
president and director of the George E. 
Failing Company, a subsidiary of Westing- 
house Airbrake Company. Associated with 
the oil industry for many years, he spent 
considerable time in foreign operations 
with Shell Oil Company. In more recent 


years he has been identified with the oil | 
equipment business, serving as vice presi- 
dent of Emsco Manufacturing Company | 


and president of Unit Rig and Equipment 
Company prior to his association with 
Failing. 


Park L. Myers’ promotion to assistant 
general sales manager of Hughes Tool 
ompany has been announced. Formerly 
sales manager of the North Texas division, 
he has been with Hughes since 1937 in 
Various Capacities in several drilling areas. 


Jack E. Human who recently joined the 
Structural and Galvanizing departments 
of Emsco Manufacturing Company will 
devote his time also to the sale of Emsco 
Set joints. With Associated Piping and 
rine Company five years, he is 
widely known throughout the oil and steel 
industries, 


William R. Clark, who was chief engineer 


or Jones & Laughlin Supply Division, has 


been advancec 

‘quipment sal 

i to concentrate on the pro- 

company nc eoministration of certain 

roducts Sales ucts, under the General 

the com : ales division. He has been with 
Pany since 1936. 


1 to manager of production- 
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W-K-M Manufacturing Company an- | 
nounces the appointment of O. Bliss Wil- | 


es. A new position, the job | 





Now Leschen Offers 


NEW 





System 


Simple plan tests wire 
rope performance and 
costs—shows compara- 
tive values—helps reduce 
operating expenses— 
speeds reordering. 








WIRE ROPE 
Service-Score 








LESCHEN WIRE ROPE 
SERVICE-SCORE 
Equip- 
ment. 
} Make 
© Equip 
No. 
Line 
Rope 
Length 
Rope 
Diameter _ 
Con- 
struction __ 


Brand Red-Strand 





RED-STRAND 
WIRE ROPE 












Leschen's quick-fact-finding Service-Score 
System utilizes easily applied, easily re- 
moved pressure sensitive stickers, which 
record equipment and rope data, dates of 
rope installation and removal. 


What is your true wire rope cost? Do you know? Are you 
using the right rope type or construction? The right brand? 
Questions like these are readily answered with Leschen’s 
new Wire Rope Service-Score System. Service-Score stickers 
report performance—type versus type, brand versus brand. 
Performance facts reveal costs and help cut costs. 
Service-Score stickers provide easily-available, helpful re- 
ordering data—wire rope diameter, length, construction, date 


installed, and date removed. 


Service-Score stickers remind operators when it’s time to 
replace rope—increasing safety margins. 

Service-Score records enable you to check and compare 
wire rope types and constructions. For example, you find for 
yourself, as others have, that Red-Strand consistently scores 
high. You learn the advantages of super-strength Porter 
Imperial Red-Strand, or Hercules Flattened Strand. 


Write for sample stickers. Or see your nearby Leschen 


Wire Rope distributor. 


LESCHEN 


Red-Strand 
WIRE ROPE 
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Keep the score and you'll use it more 
Red-Strand Wire Rope 





LESCHEN WIRE ROPE DIVISION 
H. K. PORTER COMPANY, INC. 
St. Lovis 12, Missouri 
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Magnetic Fishing Tools 





Call for 


K«G 


for fast, efficient fishing 


U.S.PATENT W°- 
2,668,077 


‘ 


In sizes 134” through 111’ 
Available through most 
fishing tool companies. 


‘ 


OIL TOOL AND 


SERVICE COMPANY, INC. 


2703 Sackett Street @ Houston 6, Texas 
JAckson 2-5436 

Branch Offices: CALIFORNIA: Avenal, Bak- 
ersfield, Long Beach, Los Angeles, Venturo 
* ILLINOIS: Olney * KANSAS: Great 
Bend, Liberal * LOUISIANA: Lake Charles, 
Jennings, New Iberia, Houma, Harvey °* 
NEW MEXICO: Farmington, Hobbs °* 
OKLAHOMA: Healdton, Oklahoma City °¢ 
TEXAS: Abilene, Andrews, Bay City, Beavu- 
mont, Borger, Brownfield, Corpus Christi, 
Edinburg, Houston, Kilgore, Odessa, San 
Angelo, Sherman, Snyder, Victoria, Wichita 
Falls «© WYOMING: Casper. 








| cial consultant to the 


| division for an 
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William S. Cole James W. Andrews 


B. P. McDonough Ray E. DeLaMater 


William S. Cole and James W. Andrews, 
Sr., now are district representatives at 
Beaumont, Texas, for U. S. Steel’s Oil 
Well Supply Division. Cole was employed 
by Oilwell in 1954 as city representative 
at Houston where he was located prior to 
his present appointment. Andrews first 
was employed by the division in 1945 as 
field engineer at Houston. In 1950 he was 
appointed district representative at Beau- 
mont and in 1951 became field representa- 
tive at that location. 


Bernard P. McDonough was elected presi- 
dent of The Parkersburg-Aetna Corpora- 
tion recently, succeeding W. A. Wood who 
will continue as a member of the board. 
McDonough has been a director and chair- 
man of the Executive Committee since 
November, 1955. Harry Diamond of New 
York City was elected to serve as a 
director. 


Ray E. DeLaMater, who recently resigned 
as head of the Export department of 
Franks Division of Cabot Shops, plans to 
devote full time to his own organization, 
the Raydean Company in Tulsa. In part- 
nership with H, Carroll Morrow, DeLa- 
Mater will manage dealer sales of the 
Raydean Company which distributes elec- 
tronic equipment and special oil field de- 
vices and machinery in a three-state area. 


Walker Hamilton has been named as spe- 
Forest Products 
division of Olin Mathieson Chemical Cor- 
poration. Hamilton recently retired as pres- 
ident of Riegel Paper Corporation. He will 
act as advisor to the Forest 
expansion of its 
Monroe, La. facilities. 


West 


| William F. Gunning has joined the new 
Data and Control Systems department of 
| Beckman, Inc., as assistant chief project 


engineer. Also joining the department is 
J. Herbert Brown, who has been respon- 
sible for developing a system for perform- 
ing digital computor operations with mag- 
netic components. Gunning previously was 
with Douglas Aircraft Company; Brown 
joined the company some time ago. 





Products: 


A powerful blend of quick. 
acting solvents that frees 
“frozen” parts without 
breakage. Sofe for gif 
metals and alloys. 


Makes joints 
LEAKPROOF! 
meena ecrrtnnceme 


GASKET & JOINT 
SEALING COMPOUND 


Makes all assemblies 
leakproof and pressure- 
tight. Easy to apply with 
brush-in-handle. 


@ NON-SOLVENT—WILL NOT HARDEN 
@ WILL NOT SHRINK, CRACK OR CRUMBLE 
@ HEATPROOF AND VIBRATION-PROOF 


Get them at Industrial or Oil Field 
Supolv Houses. 


RADIATOR SPECIALTY ¢ 


Charlotte, Nath Corclie 








NEW <— 
triple — 
ignitor fox 


"Down" time is costly and 
unproductive. Stitts run 
longer—cut down time for 

plug changes and mag TIME 
checks. It’s not the plug 

price, but the "change cost” that's impor 
tant! Stitts cost a little more—save hu 

of dollars per engine per year. Factory equip 
ment in Clark, Cooper-Bessemer, W 

ton, other leading engines. 


Write for Field Test Reports 


ALEC, $1 Gap Gauge 
STITT Ignition Compan) 


Columbus 1, Ohio 


Get STITTS From: 
CELL ENGINE SERVICE JNO. MULLER CO. 
BETHLEHEM SUPPLY CO REAGAN EQUIPMENT co. 
CLARK BROS. CO. WAUKESHA ENGINE & cart. 
COOPER-BESSEMER CORP. WAUKESHA-PACIFIC 
HOPEMAN EQUIPMENT CO. WAUKESHA SALES & SERVICE le 
INGERSOLL-RAND CO WORTHINGTON CORP. 
MAGNETO IGNITION SERVICE R. ANGUS (ALBERTA) usd. Chih 

and Supply Stores Everywhere. 
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You can rely on CF&I Seamless Oil Coun- 
try Casing and Tubing for positive de- 
pendability because it’s made with extra 
care—care which exceeds that required by 
API Specification 5A. 

Typical of these extra safeguards is the 
treatment that’s given every steel billet 
used in the manufacture of CF&I Casing 
and Tubing. Because experience has shown 
that tiny flaws sometime lie just below the 
outer surface of steel billets, CF&I removes 
¥ of an inch of this questionable metal. 


4] SEAMLESS CASING 


AND 
TUBING 


extra care 
for extra 
dependability 





Giant peelers (lathes) shave each billet 
down to a solid core...and, with this dis- 
carded metal, go flaws which might other- 
wise go undetected. 

This is just one of the extra precau- 
tions that CF&I takes to provide you 
with seamless casing and tubing of the 
highest quality. 

Fully meeting API STD 5A specifica- 
tion, CF&I Oil Country Casing and 
Tubing are available in sizes from 2%” 
through 95%” O.D. 


SEAMLESS TUBULAR PRODUCTS 
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Guy Service and 
Drilling Rigs this 
Fast Safe Way... 


— 


4 \ 


Cut your installation costs, 
save time and make certain 
that rigs are safely guyed with 
Chance Screw Anchors. 
Tough, all-steel construction 
stands up in rough use and 
reuse. Screws into the ground 
in a hurry. Can be easily re- 
moved when the job 

is done or left intact 

for future use. Holds 

up to 11,000 pounds 

in average soil. 











4 Easily Installed 








Send for catalog show- 
ing oil industry appli- 
cations of Chance Earth 
Anchors. 


A-B-CHANCE CO- 


CENTRALIA MISSOUR 
110) 10), f@ mm e), if) 1 @mmar\.F ver.\ 


oe 








CLEAN OUT 
CHOKING SAND 


Excessive sand and sediment 
holds back your oil. For fast, 
easy clean out with fewer 
round trips and less down- 
time, use world famous Miller 
Sand Pumps. 

SAND PUMP SIZES 
0.D.—22, 3, 342, 4%, 5, 54,7 In. 
Lengths—20, 25, 30 ft. 
Composite Catalog, Page 3369 


ee a ee io 


Write for descriptive price list 


Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla. 


EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK CITY 20. N. Y. 
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Welex Holds Annual Sales Meeting 


Fifty-four division managers, assistant division managers, district managers and departmey 
heads of Welex Jet Services, Inc. met recently for the company’s annual general sales gy 
operations meeting. Reports were given on sales, operations, engineering, accounting 
materials and manufacturing, safety, new tools and equipment in design and developmey 
employe benefits and other phases of Welex business. The two-day meeting ended with @ toy 


of Jet Research Center, Inc. facilities. 


Carloss Well Supply Company of Memphis, 
Tenn., is celebrating its 76th anniversary 
this year. 


William Freiden is new sales representa- 
tive for Wheeling Machine Products Com- 
pany, serving the states of Nebraska and 
Iowa. Offices will be in Omaha. 


Willis E. Jones, newly-appointed sales 
manager of The Mercoid Corporation, 
will give executive supervision to the gen- 
eral selling activities throughout the cor- 
poration. Paul J. Provost has been named 
manager of the company’s Industrial Con- 
trols division, and G, R. Folds, Jr., has 
transferred from the West Coast to Chi- 
cago to work with Provost in the new 
division. 


Fairbanks, Morse & Co., has announced 
a number of changes in the factory and 
sales organization. L. A. Weom, who has 
for the past several years been manager 
of materials and schedules at the Beloit, 
Wis., Works, has been appointed manager 
of the Pump Sales division with headquar- 
ters at Kansas City, Kansas. He previously 


f 
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| W-K-M Opens New Plant 


had served the company as salesman, & 
partment manager, branch manager, an 
division manager. J. R. Walsh, who hy 
been manager of the company’s Kang 
City, Kansas Pump Works since its ope 
ing, is succeeding Weom at the Bebi 
Works as manager of materials and sched. 
ules. G. R. Anderson, who has been ma 
ager of the Electrical Works at F 
Ill., succeeds Walsh at Kansas City; Ai 
Hoffman, formerly manager of the com 
pany’s Westco Pump Works at St. Louk 
has been appointed manager of the Free 
port Works succeeding Anderson. V, 
Johnson has transferred from the Sas 
division to the Manufacturing division 
and has been appointed manager of the 
Westco Works in St. Louis. 


Dr. Carl Frederick Floe, a new directord 
Walworth Company, is professor of meta: 
lurgy and Assistant Provost at the Mase 
chusetts Institute of Technology. Fa 
many years he has served industry a! 
consultant particularly in the field ¢ 
service behavior of metals and _ surlat 
hardening of steel. 


Looking over new valves in foreground are some of the almost 2000 people who 7 
dedication ceremonies of the new 12-acre W-K-M Manufacturing Company plant in 


City, Texas. Formal opening was held May 17. 
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Returns from Europe 


Lonnie Thompson (right), sales engineer of 
LeBus International Engineers, Ltd., recently 
returned from a three-month trip to Europe 
where he trained engineering and sales per- 
sonnel of Woodfield Hoist & Associated In- 
dustries, Ltd. and Hermann von Rautenkranz- 
itog, new sales and service representatives for 
S LeBys counterbalance spooling system. Left is 
Gordon Fraser, chief sales engineer for Wood- 
field Hoist. The English and German firms 
vill serve LeBus in Europe, the Middle East 
and North Africa. 


Carl J. Siebert has been selected as sales 
manager for W-S Fittings Division of 
H. K, Porter Company, Inc. He was dis- 
trict manager of the company’s Chicago 
office. Siebert joined the company in 1952 
as sales representative in the Pittsburgh ter- 
ritory. Before that, he was with American 
Chain & Cable Company and with West- 
inghouse Corporation. 


Wyn McCoy, formerly district manager 
of The Timken Roller Bearing Company’s 
Industrial division in Chicago, has been 
promoted to division sales-promotion man- 
ager at Canton, Ohio. McCoy, who started 
with the company in 1940, has been man- 
ager of the Chicago district since 1952. 


John G. Seiler has been elected president 
of Tube Turns, a division of National 
Cylinder Gas Company. He succeeds 
torge O. Boomer, who is retiring. Boomer 
will continue as chairman of the execu- 
tive committee of National Cylinder Gas. 
Seiler, who had been general sales man- 
ager since 1945, was elected vice president 
the parent company at the same time 


he was elevated to the presidency of Tube 
urns. 


Charles W. Glunk has been appointed chief 
Hong: engineer for A, P. Green Fire 
, ck Company, Ltd., in Toronto. He was 
istrict sales manager in Richmond, Va. 
ane to replace Glunk as manager at 
ichmond was Charles G. Perry, who had 
Ban sales manager of A. P. Green Fire 
tick Company of Texas. 


eg N. Bonnett will head a new Pitts- 
8 sales office established by Roots- 
ee Blower, Division of Dresser 
aie oa Inc. Bonnett, who was assistant 
ve anager with The Stacey Brothers 
etn Company before joining 
mene in 1955, will assume 
va iity for organizing and managing 

W sales territory including western 


en , 4 = ° 
; nsylvania and the northern counties of 
st Virginia. 
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Morey Wilson now is vice president in 
charge of sales and service with Ace Mud 
Service, Ltd. Headquarters are in Estevan, 
Saskatchewan, Canada. 


Jack Richardson has been appointed 
southern representative of the Columbus 
McKinnon Chain Corporation. He will 
handle “CM” industrial chain and kindred 
products. 


Thomas L. Ward’s appointment as man- 
ager of the ALCO Products, Inc., plant at 
Dunkirk, N. Y., has been announced. L. 
W. Eger, who has been production man- 
ager of thermal products at the Dunkirk 
plant since last year, has been named to 
Ward’s former post, manager of manufac- 
turing services. Ward has been with ALCO 


since 1937. Eger joined ALCO the same 
year at Schenectady where he worked in 
the materials department. 


C. L. Kirkman, recently named manager 
of domestic sales for Lane-Wells Company, 
one of the Dresser Industries, will have 
charge of the company’s sales activities in 
the U. S. Formerly division sales manager 
for Lane-Wells’ Mid-Continent division, 
he joined the company in 1937. 


Arnold B. White has been appointed co- 
ordinator of engineering standards for 
Carrier Corporation. He will be respon- 
sible for standardization activities carried 
out within the division’s Engineering 
Standards department. White previously 
was with Veeder-Root, Inc., manufacturer 
of counting and computing devices. 


Preserve Your Copies of 


WORLD OIL 


With this handsome Volume File 


This file will keep your WORLD OIL 
copies handy for ready reference, It 
guards against soiling, wear, tearing or 
misplacement of issues. And, it holds seven 
of the 14 issues (two volumes) that 
WORLD OIL publishes each year. 


Made of very strong materials, the file 
will support 150 pounds. There are no 
irritating wires—so copies can be removed 
and replaced quickly and easily. Each file 
and blue washable 


comes in a rich red 


WORLD OIL—Box 2608, Houston 1, Texas 


Please send me, postage paid - 
$7.00, 6 for $13.00. Check enclosed. 


Name 
Address 


City & State 


Kivar cover that looks and feels like real 
leather. The tooled 16-carat gold lettering 
makes it a fit companion for the most 
costly bindings. 

The price is reasonable. Only $2.50 
each, 3 for $7.00, 6 for $13.00. (Add $1.00 
postage for orders outside the U. S.) Satis- 
faction is unconditionally guaranteed or 
your money back. 

To receive prompt shipment of your 
files, please use the coupon below. 


Volume files @ $2.50 each, 3 for 


ee ee ee oe ee ee 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 





Otis Engineering Purchases 
Bryan Gas Lift Equipment Co. 
Otis Engineering Corporation, 
facturing affiliate of Otis Pressure Control, 
Inc.. has announced the purchase of 
Bryan Gas Lift Equipment Company of 
Fort Worth. The Fort Worth firm was 
founded 30 years ago by its president, 
Thomas E. Bryan, pioneer in the develop- 
ment of gas lift equipment and originator 
of the idea of retrievable gas lift valves. 
Many of the basi 
equipment are still held by the company, 
and much of the equipment is designed to 
Otis tools for 


manu- 


patents on gas lift 


operate with wire line 
} 


completions. All patent 


permanent well 
rights have been purchased by Otis, and 


plans are to manufacture, market and 


f 
‘ 
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oh Gutl 


service the gas lift equipment under the 
Otis name. 

Bryan will act as consultant on future 
gas lift developments. 


Fisher Governor Announces 
Purchase of Control Specialty 

Control Specialty Corporation of Hous- 
ton has been purchased by Fisher Governor 
Company of Marshalltown, Iowa. Manu- 
facture of automation equipment, 
tank switches, well testers and other as- 
sociated products will be continued and 
expanded at the Houston plant which will 
operate as a subsidiary of Fisher Governor. 
Sales and service representation will be 
available through Fisher representatives. 


lease 
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McKISSICK PRODUCTS CORP. 


Tulsa, Oklahoma 
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Fred B. Williams 


Kemp E, Barley 


Pacific Mud Company 
Formed on West Coast 7 

Organizati 
cific Mud ond 
a new firm whichwil 
distribute oil yj 
drilling muds 
West Coast area, hy 
been announced batt 
Fred B. William fl’ 
president. The con 
pany will operate ; 
number of warehou 
stock points throu. 
out California; 
quarters have 
set up in the 
Oil building, La 
geles. The com 
will be distributors for the Magnet Ge 
Barium Corporation, Houston. 

Williams has been active in the di 
mud business 17 years. For the past 
he has been West Coast district engine 
for Sun Ray Oil Company. Kemp 
Barley, vice president, has been assoth 
with oil field service, including dtilny 
mud, 18 years. His experience includ 
three years with Gulf Oil Company al 
two years with Halliburton Oi Wd 
Cementing Company in the Mid-Continat 
area. 

J. R. Homan, also vice president, iw 
merly was division sales manager for Ma 
cobar in Los Angeles. He was with 
company five years, serving in the Mé 
Continent and West Coast areas. 


J. R. Homan 


Employes’ Children Awarded 
Schlumberger Scholarships 

Children of four Schlumberger a 
have been named to receive i 
and Marcel Schlumberger scholaf 
Recipients are chosen by a Scholam 
Committee composed of Dr. Rufus Ha 
president of Tulane University, Dt 
liam V. Houston, president of R 
tute, and E. G. Leonardon, a direct 
Schlumberger Well Surveying GO 
tion. 

The four are Bob Butler, Ardmm 
Okla.; Janet Harter, Magnolia, Ark;? 
nis Phillips, Houston; and Edward Ye 
ers, Lafayette, La. 

In addition, scholarships have been 
newed for a second year for the 10 
youths who received the awards /ast ye 
Robert Bell, Mt. Carmel, Ill; Boe 
Phillips, Los Angeles; Larry Rice, Wie 
Kan.; and Calvin Spencer, Victoria 9 

The scholarships are named in 
of the brothers Conrad and ™ 0 
Schlumberger who founded the oil | 
service firm. Selection for the 4 
made on the basis of scholastic 
character, qualities of leadership ? 
seriousness of purpose. Four neW me, . 
ships are awarded each year to 
of Schlumberger employes. vt 
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d Year 


IN SERVICE FROM THE ARCTIC TO THE ANTIPODES 


for Automotive, Industrial, Marine and Railway applications 
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Merryweather Fire Fighting Equipment in Indian Ocean V.R.180 Tractor in Tasmania 


ROLLS-ROYCE 


o 


OIL ENGINES 


ROYCE LIMITED, 


ily, 1986 » WORLD OIL 


Oil ENGINE DIVISION, OERBY, ENGLANO 
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Borax Consolidated Plans 
New American Company 
Directors of Borax Consolidated, 
Limited, have announced in London that 
they will form a company in the U. S. to 
take over the of the com- 
pany’s assets and operations in America. 
Consent of the United Kingdom Treasury 
to this transfer has been granted. 
Completion of transfer of these assets 
will bring to an American corporation 
the company’s extensive boron deposits at 
Boron, Calif., and factories for the pro- 
duction of borax, boric acid and numerous 
inorganic and organic boron compounds 
The directors also have announced that 
discussions are taking place 
of United States Potash 
which Borax Consolidated 
stock interest, with a 


greater part 


preliminary 
with officers 
Company, in 


owns substantial 





Enardo 800 Series In-Line Vent Valve 


Contact the representative nearest you 
for further information. 
Jack Merrill Harry Higginbotham 
Henderson, Texas Tulsa, Oklahoma 


W. R. Lee K. S. Drane 
Midland, Texas Houston, Texas 
Jack D. Neff Bruce Heller 


Ellinwood, Kansas Tulsa, Oklahoma 


A Vieles 
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view to the possible merger of the United 
States Potash Company and the new 
American company through an exchange 
of stock. Should the merger be approved, 
stockholders of the Potash Company would 
become stockholders of the new American 
corporation engaged in mining, refining 
and distribution of the two minerals. 


Dewey Supply Sales Office 
Opened in Oklahoma City 

The Dewey Supply Company has an- 
nounced the opening of an additional sales 
office in Oklahoma City. R. D. Winans, 
who has been in the oil field supply busi- 
ness 15 years, has been named sales repre- 
sentative for the new office. The com- 
pany’s headquarters are located in Tulsa 
with another sales office in Bartlesville, 
Okla. 


Are you still looking in the sky for 


profit losses? Enardo Vent Valves provide 
a means of keeping a predetermined pres- 


sure on stock tanks. 


These vent valves are 


used in conjunction with Enardo pressure 


type hatches. 


Set 2 to 4 ounces less than 


hatch pressure to prevent hatch venting. 


On leases not using a positive venting 


system, that have changed to an Enardo 
Vapor Control System, it has been proven 
that there was an immediate increase in 
saleable fluid gravity. For, on a lease with 
a production of 50 barrels per day, it is 
possible to add a total savings of $1,482.00 
in the books after the installation of proper 
hatches and vent valves, cutting gravity 
and volume loss. 


Enardo 800 series Vent Valves are of- 


ferred in standard 2”, 3” and 4” pipe sizes, 
pressure settings 4% to 16 ounces. Featuring 
aluminum or semi-steel bodies with plastic 


trim. Slip-On or flanged ends. 
valve is 1 


Standard 


ounce pressure, 4/10 ounce 


vacuum. 


Enardo 1900 series Vent Valves also 


offered in 2”, 3” and 4” sizes, with or with- 
out companion flanges bolted on. Standard 
valve 2 ounce pressure, 4/10 ounce vacuum. 
Pressure settings from 2 to 24 ounces. 


X 


manufacturing company 


1647 +Ut-o AR, OKLA 
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Carl O. Williams Robert Melton 














Grant Oil Tool Expands 
Mid-Continent Area Facilities 

In a further expansion move to increas 
service facilities in the Mid-Continent 
and Gulf Coast areas, Grant Oil Tod 
Company has announced opening of i 
service branch in Oklahoma City. Named 
branch manager is Herman Reynolds, wh 
was transferred to his new post from 
Grant’s Hobbs, N. M., branch. He wa 
employed by a drilling contractor sever! 
years prior to joining Grant in 19514 
Hobbs branch manager. Assistant branch 
manager at Oklahoma City is Les Hanson, 
who was with Western Geophysical Com 
pany before joining Grant in 1952. 

The appointment of Carl O. Willams 
as Hobbs branch manager also has been 
announced. Williams previously worked 
in oil fields with major drilling contractos 
in Texas and New Mexico. He first jomel 
Grant in 1954. Appointed Odessa sale 
man by Grant is Robert Melton, who as 
has had wide oil field experience wit 
major drilling contractors and oil t# 
manufacturers before joining Grant. 4 
Odessa salesman, he will contact operates 
throughout the West Texas area. 
































Avondale Completes Barge 


For California Company 

One of the largest portable, self-stabilt 
ing submersible drilling units built to 
has been completed at Avondale Mant 
Ways, Inc. for The California Compa} 
Recent christening ceremonies were sp 
sored by Mrs. T. B. Flood, wife of 7. ; 
Flood, vice president and general manage 
production, The California Compamy. , 

The new Drilling Barge S-55, desig 
to operate in water depths up to 79 ie 
and with quarters for 84 men, § 
feet long, with a height from keel t 
tom of superstructure of 90 feet. Lats 
designs incorporated in the barge me®" 
special anti-scouring hull fitted with a 
scouring coaming, bridge crane ert 
over complete deck extending ow 
over starboard and port sides for 
ing material handling. All ballast 
fresh water pumps, as well as fresh wi 
and fuel oil, are in the lower hull 
generating units; mud pumps afi 
main deck. 
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Answer To An Old Problem! 


anne SORp, ~ 


SON, 





SEPARATOR 


for pumping wells 


The Guiberson down hole separator increases production and 
eliminates the problem of gas locks, etc., in pumping wells where the 
produced fluid has a high gas/oil ratio. Less than a foot in length, 

the separator is screwed directly into a Guiberson packer and the 
pump shoe fitted directly onto the separator. One to four joints 

of by-pass pipe, depending upon the producing characteristics 

of the well, are screwed into the separator and clamped to the tubing. 
Attached to the top of the by-pass pipe is a half-coupling 





increas cut on a diagonal which guides the unit past casing joints. 

t Tal By-pass pipe hugs the tubing as snugly as couplings permit. 

g of i Production crosses over from the tubing below the packer into 
Named the annulus above it and is carried well above the pump shoe 

ids, who by the by-pass pipe. The large annulus above the packer allows the 


st from 
He was 
- several 
1951 w 


gas to break out of solution and the oil drops back to the 
large reservoir above the packer where it is picked up by the pump, 
comparatively free of gas. The separated gas is bled off 











































































brand of the casing continuously. Intake ports on the separator have 
-_ SUCKER ROD a larger by-pass area than the tubing. The separator 
2. is precision machined from cast steel. 
Williams TUBING — 
as been 
voi ? ENGINEERING DATA the 
tad Part Minimum | Tubing Size | Maximum r Approximate 
3 ake Number |Casing O.D.j|And By-Pass] Metal O.D. Weight | Length 
rho ale ee 29439 415" 2° x 14" 33," 124 13%" 
ce with 29133 iy at 414" 144 10)" 
oil too Ane dpen 28369 514" 2” x %" 419" 154 1035" 
ant, A’ 28645 514” a. es 4% 154 103% 
perators 29606 514" 21%" x %" 41%" 154 16” 
28370 7° 216" x i" 554" 204 111%" 
Note: The 414" x 2” and 514” x 214” sizes have NUE 10 round top and EUE 
8 round bottom field connections; all other sizes are EUE 8 round both ends. 

stabil When ordering specify part number, casing, tubing and by-pass size. 
‘ : COUPLING -———______| 
to dat 
Manis 
pmpat} 
i af API PUMP SHOE ——__| 
ot i. 
nanagel, 
any. 
Jesignet 
75 fee 

GUIBERSON 

DOWN HOLE ————_— 

SEPARATOR 

a 

monn EF" 








a 
GAS & OIL 


Schematic Installation 
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AND 


COMPLETE 
production testing 


wireline service 


tr 
SOUTHERN ENGINEERING 
SERVICE 


TU-3-1138 


P. 0. Box 4296, Corpus Christi, Texas 


phones 
G. W. TAYLOR 
JNO. D. BERRY LEROY LANE 


UL-2-5786 








core barrels 


bits 


washover shoes 
contract diamond coring 
sales and service 


DIAMOND BIT & CORING CO. 


609 E. Mistletoe 
Home Office 
VICTORIA, TEXAS 
Jake McCallister, Pres. 
Branch Office 
LULING, TEXAS 
Phone 1020 


Phone HI 3-9212 











CONTACT YOUR 


FAVORITE SUPPLY HOUSE 








STANDARDIZE ON 


PARMACO 
PRODUCTS 


THEY SATISFY 





The House of Courteous Service 








Hydrocarbon 
Ys ee eokcacaa ic 


DOMESTIC and 


FOREIGN 


ENGINEERING 
CORPORATION 


Milam Bldg. ® San Antonio 





Branch Offices: HOUSTON and ALICE, TEXAS 
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Canadian Meter Company Opens New Plant 


Officials of both Canadian Meter Company Ltd. and its parent company, American Mets 


were hosts at the formal dedication of Canadian Meter’s new manufacturing plant in Mil - 
Ontario, Canada, which is designed to manufacture displacement gas meters and other measur. 
ment and control equipment. Shown at the office entrance of the new plant are (front my 
left to right) P. W. Geldard, president Canadian Gas Association; A. McBeath, contole i © 
American Meter Company, and J. W. Ostler, general manager, Canadian Meter Compan t 
Back row, left to right, are W. H. Dalton, general manager, Canadian Gas Association; W | 
Ashby, secretary, W. G. Hamilton, Jr., president, and C. B. Dushane, Jr., vice president-sole 
American Meter Company. C 
C 
Shaffer Tool Works Acquires 
New Shop in Avenal, Calif. UW RE e ¥ . 
Shaffer Tool Works of Brea, Calif., has Since 1915 ya 






purchased a larger office and warehouse 
building in Avenal, Calif, Located at 950 
Skyline Avenue, the office and warehouse 


CONCRETE in 


SAND AND CEMENT 
Placed by Air 




































building covers 7000 square feet on an - 
industrial site of approximately two acres. We have the equipment, personnel : 
Shaffer Tool Works has maintained and experience to complete any 
warehouse stocks as well as service repre- and all GUNITE work regordles 
sentation in the Kettleman Hills and Coa- of sles or lecatten H 
linga oil areas since 1931. Official and ‘ Ci 
formal opening of the new Avenal plant Send for specifications and bulleim 
was held June 8. 
GUNITE CONCRETE & CONST. ().) Hie 
Oil Field Specialty Firms 1301 WOODSWETHER RD., KANSAS Ci! Ju 
, i 2016 WEST WALNUT, CHICAGO 12 a 
Merge in Rocky Mountain Area 3206 HOUSTON, HOUSTON 9, TE? eq 
James E. Emrick and James A. Hill an- 3545 LINDECE-SLVD., ST. U - 
nounce formation of a general partnership Milwaukee and Twin Cities—Denver N q 
under the name Emrick & Hill Engine & 
Equipment Company. This new company —} C. 
combines the James A. Hill Company and P F a 
the James E. Emrick Company, both firms Use the Blue Readers’ Service H. 
having operated oil field speciality busi- card* inside back cover for — 
nesses in the Rocky Mountain area for Ci 
the past several years. e 
In addition, The Emrick & Hill Engine FREE hooklet {0 re 
& Equipment Company announces pur- 2 Th 
chase of Gehring Equipment Company, : the 
which has been in business in the Rocky 0 | l Scii 
Mountains since 1944. Its principal line 
has been sales and servicing of Le Roi Send for your copy of the “Av | 0 
engines and affiliated products in the en- thors’ Handbook” a special A 
tire Rocky Mountain region. prepared by Wortp Or editors f 
Emrick, before going into business in help non-professional writers. 
Casper, Wyo., was with Union Oil Com- tains many valuable suggestions 4 ne’ 
pany and Republic Steel Corporation in editorial policies of the te rej 
California many years. Hill spent 17 years press. an 
with the Oil Well Supply Company be- ® d that # to 
f : ‘ames |  Cememeay _ *Mark space on the car . 
~~. ne the James A. Hill Company titled “Check here for Author's or 
“ ; : Handbook.” 
Home office of the new company will ae Mi 
be in Casper, Wyo., former headquarters No Postage — No Obligation Jac 
of Gehring Equipment Company. Parts “ a - tor 
stations will be continued at Williston, World Oil - Editorial Dept ; 
N. D., Newcastle, Wyo., and Rangely, ish Oi 
Colo., with a new sales and service point . on, Texas, pre 
to be opened in Denver with Emrick in P. 0. Box 2608 © Houston, Lo 
charge. 
Jul 
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tional Ban 
FORGED STEEL 
staffs for handling oil G E 


Bank of Houston has created one of the | 
and gas financing. 


Bank Vice President Nye 
ToHead Oil and Gas Division CLAYTON MARK & CO. 
snsolidation of the First and City Na- | 
— ks into the First City National | 
Southwest’s largest | 
vision, headed by en- 


gineer and_ geologist 
ery “4 — _ # A a Le L E = B A ® U i | 0 ® 4% 
includes two vice 


presidents and two 
assistant vice presi- 
dents. It is the largest 
department in the 


First City National | SAVE DOLLARS AND DOLLARS 


Bank, and the largest 


oil and gas division OF MATERIAL WASTE — REPAIRS AND 


George L. Nye in Houston. 
io, ae WAS Macted PIPING REPLACEMENTS 
one of six senior vice presidents when the 
banks were consolidated March 30. The 


vice presidents are A. G. Gueymard and 5 
Ed M. Reed; assistant vice presidents are at oe 
W. E. Bridgforth and P. W. Cawthon, Jr. 
Nye organized City National’s oil and 

gas department in 1945, after holding 

executive engineering positions with the 

Tide Water Associated Oil Company. 


Chicago-Wilcox Appoints 
California Distributor 


The appointment of PenPower, Inc., to 
handle sales and service on gaskets, shims 
and washers in California has been an- 
nounced by Chicago-Wilcox Manufactur- 
ing Company. 

PenPower maintains Los Angeles head- 
quarters at 1135 West Huntington Drive, 
Arcadia, and a San Francisco district of- 
fice at 340 Lorton Avenue in Burlingame. 





Hercules Tool Company 
Completes Expansion 


Hercules Tool Company recently com- STOP ELECTROLYTIC ACTION FROM 


gtr — program begun in 
July, 1955. The office building and plant 
in Tulsa were enlarged and additional DESTROYING PIPELINES BY 
equipment was purchased. Adjoining 


ground for future expansion also was ac- CONFINING COSTLY CURRENTS 


quired. 





Supervisory personnel is as follows: L. 
C. Rhoads, vice president; Ivan ie Ingold, | SOLVE your PIPELINE INSULATION PROBLEMS 
secretary and assistant treasurer; William | —=— with this NEW CLAYTON MARK UNION! 
H. Sage, Jr., rec ently advanced to oper- Ye = For years oil field production lines have uired 
ations manager; Hoyt K. Anderson pro- LZ costly replacements due to the ravages of aaivenie 
: and electrolytic action. This action carries away 
many pounds of metal each year. Causes for this 
ager: Y en aT , 1 wa - f ‘ damage by uncontrolled currents are many and 
ll Acoma or. ‘ ba —. } ’ varied. Positive insulation between feos of 
Thomas F x . 4g ter ; ‘ox and , pipe will provide cathodic protection for the entire 
heals at Dave been added to > ipeline. The New Clayton Mark INSULATING 
eames staff. = % ANDLE-BAR UNION does this job...Superbly! 


ae to inventory control manager; 
harles E. Montgomery, new office man- 


SIZES ¢ Designed and constructed to provide a in- 


“sc Sales & Service, S.A. "-1%"-14" & 5s sulation on pipe lines up to 3000 lbs. C. W. P. « 
oin : : J : Two oil-resistant “‘O” rings form the seat between 
PP ted BJ Representatives 2”.3” the male and female ends. ¢ Insulating gaskets are 
Oilfield Sales & Se rvice. S.A. is the nylon fabric, impregnated with Hycar rubber, that 
newly-appointed Venezuela-Colombia sales remain liable after lon service. Shoulders main- 
representatives for Byron Jackson oil tools | tain perfect center positioning of the gasket. This 
and oil BAS subhor | Nasco ~— positioning also prevents damage to the gasket as 
to represent; ber products. In addition union is assembled.¢ Insulating Handle-Bar Unions 
< . nting the full line of BJ tools : have Cadmium plated ends and a Parkerized nut. 
Oiler ucts in Venezuela and Colombia, 
M. eld Sales & Service, headquartered in | 
“taracaibo, will act as dealers for Byron MAIL THIS COUPON TODAY! 
ackson “ “ yron | 
ters ie Venn ey type casing protec- PLEASE SEND US ILLUSTRATED BULLETIN ON THE INSULATING UNION 
nezuela. 


— NAME 
olf Ke arby and Dave Alexander of | 
e Sales recently completed a special ADDRESS CITY. ZONE STATE 


Product orientation c 4 - 
“cnentation course at the main | | CLAYTON MARK & COMPANY « 1900 Dempster Street « Evanston, Illinois 


Os ‘ : 
Angeles plant of Byron Jackson. 
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Emsco Manufacturing Signs 
French License Agreement 


Emsco Manufacturing Company an- 
nounces the licensing for the manufacture 
and sale in France and French territories 
of Emsco oil well drilling rigs and engine 
transmissions by Societe Nationale de Ma- 
teriel pour la Recherche et |’Exploitation 
du Petrole (SN. MAREP 

William T. Powell, president of Emsco, 
and D. M. Bailey, vice president and gen- 
eral counsel of Continental Supply Com- 
pany, world distributors for Emsco, signed 
the license agreement with F. Emmanuelli, 
president and general manager of SN. 


MAREP. 


utes equipment and drilling materials for 
the European market. Emsco will furnish 
technical assistance necessary to the en- 
gineering of equipment fabrication. 


Caterpillar Tractor Dedicates 
New Plant at Decatur, Ill. 


The world’s largest motor grader and 
wheel type tractor plant was dedicated 
in Decatur, IIl., the week of May 21-25 
by Caterpillar Tractor Company. Built to 
accommodate production of wheel-type 
tractors and motor graders and to release 
facilities at Peoria for added output of 
crawler tractors and diesel engines, the 
new plant is situated on 425 acres less 
than a mile northeast of Decatur. 





SN. MAREP manufactures and distrib- 














RATES: Regular Classified (undisplayed) set in this size type: 12 cents per word, Minimum 
charge, $3. Blind box address in our care counts six words. Replies forwarded without charge. 
Situation wanted ads, 6 cents per word. Display ads, set in suitably larger type with ruled 
border, $12 per column inch; situation wanted display ads, $6 per column inch. Ten percent 
discount for two or more insertions of same copy in consecutive issues. All classified ads pay- 
able in advance. COPY DEADLINE: 17th of month preceding date of issue. Send copy and 
checks to: Trading Post Section, World Oil, P. O. Box 2608, Houston, Texas. 





HELP WANTED 


SITUATIONS WANTED 





® EXPERIENCED Petroleum Engineer. A 
technically trained and experienced petroleum 
engineer is needed for unit operations, Must 
be a graduate petroleum engineer with sev- 
eral years in actual field operations in addi- 
tion to general petroleum engineering experi- 
ence, Anyone interested, with these qualifica- 
tions, please reply to Box 95-W, WORLD OIL, 
Houston, Texas. 





A LEADING 
LOS ANGELES BANK 


Has an opportunity for an attor- 
ney experienced in legal work for 
the petroleum industry 


In replying please send resume of 
experience and qualifications. 


Write Box 102-W, WORLD OIL, 


Houston, Texas. 


GEOLOGIST 


Gulf Coast experience, consulting in 
Houston, Texas, wants firm connection 
with independent oil operator or drilling 
eontractor to drill prospects. Equitable 
basis. Write Box 99-W, WORLD OIL, 
Houston, Texas. 




















© WANTED: Man for teaching staff and part- 
time research in Petroleum Engineering at 
Rocky Mountain School. Should have M. 8S. or 
better and some oil industry experience, Salary 
open. Reply to Box 100-W, WORLD OIL, 
Houston, Texas 





FOR SALE 





® BIG RANCHES We have inspected these 
recently: Montana, 30,000 and a 10,000 acre 
deal. Colorado, 7,700 and 24,000 acres. New 
Mexico, 10,000 to 13,000 acres. Picturesque and 
productive, low prices for deeded land, carry 
good loans. Ranch specialists, contact us for 
big ranches anywhere, R. C. Jones Real Estate, 
Box 3155, San Angelo, Texas, Phone 6457. 


® EXECUTIVE SECRETARY: Single, now em- 
ployed, but limited future with present firm. 
Experienced, aggressive, loyal, and desirous of 
making better connection, preferably with in- 
dependent, Box 101-W, WORLD OIL, Houston, 
Texas. 





® DRILLING 
ministrative 


SUPERINTENDENT with ad- 
ability, 20 years’ experience in 
Mexico and South America seeks position, 
preferably outside the United States. Box 
104-W, WORLD OIL, Houston, Texas. 





BUSINESS SERVICE 





® Delaware Corporations formed and serviced 
Inquire without obligation. American Guar- 
anty & Trust Company, 910 West Street, Wil 
mington, Delaware. 





Well organized, well established oilwell 
drilling contractor desires the manage- 
ment and supervision of oil properties 
in West Texas, Central Texas, and New 
Mexico, Can provide complete handling 
of oil properties, from acquisition to 
production. No properties too small, 
and none too large to handle. Inquiries 
from independents, groups, small or 
medium sized oil companies invited. 
Write, wire, or call collect for further 
information, 
MAKIN DRILLING COMPANY 

P. O. Box 1628 146 Allen Building 
Hobbs, New Mexico Midland, Texas 
Phone 3-3141 Phone 2-2962 





EQUIPMENT WANTED 





® WANTED—tThree large churn drill rigs, 
similar to Bucyrus-Erie 36-L or 48-L. Please 
give reasonably complete information and also 
where rigs can be inspected. Box 103-W, WORLD 
OIL, Houston, Texas. 





WORLD OIL Classified Ads 
don’t cost... they pay! 
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Two main buildings provide 
840,000 square feet of manufacture tin 
office space. The manufacturing buildip, 
—730,400 square feet in area—ig double 
walled and equivalent to two stories hich 
all along its 830-foot width and 880.4 
length. Two assembly lines extend Poy 
the entire length of the plant. ’ 

Adjoining the front half of this buildin 
is a two-story brick administration build 
ing which provides 53,581 square feet 
office space on two floors. This building 
houses in addition to most of the play 
offices, the medical section and 255-persop 
auditorium. 


International Harvester 
Changes Name of Division 


The Industrial Power division of Inte. 
national Harvester Company now i 
known as the Construction Equipment 
division, The change applies to name ¢ 
division only and does not affect personnd 
or line of equipment. 

Crawler tractors; industrial wheel tra. 
tors; two-wheel, high-speed earth mover 
towed scrapers, bulldozers, front-end load. 
ers; engines; and off-highway trucks, wil 
continue to be marketed under the ney 
division name of Construction Equipmen 
division. 


Continental Supply Holds 
16th Annual Sales Meeting 


Continental Supply Company’s sixteenth 
annual sales meeting, recently held i 
Dallas, was attended by representatives o 
Continental’s associated manufactures 
and by 175 Continental men from the 
U. S., Canada and South America. Bus- 
ness sessions conducted the first day cor 
cerned various phases of merchandising 
drilling equipment, production equipment 
and tubular goods. 

J. M. Tuthill general manager of sale, 
and Dr. Karl L. Fetters, assistant to the 
vice president, both of The Youngstow 
Sheet and Tube Company, were amon 
guests present. Continental is a division d 
Youngstown. 


Macwhyte Company Opens 
Mill Depot in Detroit 


Macwhyte Company, wire rope manu: 
facturer, has a new office and warehout 
in Detroit located on Oakman Boulevard 
Complete handling and cutting facilities 
have been installed for quick pick up 
delivery of a wide range of sizes and typs 
of wire rope used in the Detroit area. 
factory stock is supplementary to stock 
and services by Macwhyte Company dit 
tributors and has been established to gi 
factory service to Macwhyte Company 
tributors and customers. 


American Iron & Machine 
Names South American Agents 


American Iron & Machine Works Com 
pany, Inc., has announced the appoint: 
ment of two sales agents in South Ameri 
Norman E. Yett and Verne Yett will 1 
resent American Iron in Venezuela. | 
company, Norman E. Yett and Associalts 
will cover all oil producing areas im Vent: 
zuela and will have headquarters ® 
Caracas. 

Pio Castagnoli will act as_ sales ages 
for American Iron in Brazil. His compat) 
SONDA, covers production areas with 
the country of Brazil with mai office 
in Rio De Janeiro. 
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= GEOLOGY 

evard 


cilities 
p and By WILLIAM W. PORTER, II 


types 
This concise, easy-reading analysis of geology is a re- 


stocis vision of an earlier book, The Practical Geology of Oil. 
y ai The author is a member of the American Association of 
D> give Petroleum Geologists and a member of the American 
yy dir Institute of Mining and Metallurgical Engineers. 


_This 144-page cloth-bound book in the handy size of 
eight inches is illustrated with 21 photographs, cross sec- 
tions, drawings and maps. Subject matter, as indicated by 
chapter headings, touches upon the fundamentals of geol- 
ogy, elements of an oil field, common minerals, rocks, 


air powered 


TUBING SPIDER 
The ADVANCE is the first and 


Con erosion, geological time, fossils, sedimentation, the crust as 
point of the earth, structural geology—folding and faulting, only complete Automatic Air- 
erica concentration of oil, unconformities, methods of drilling, powered Tubing Spider. It is also 
| rep well logging, coring, gromation testers, geophysical meth- available for hydraulic operation. 
Th ods, productivity of oil fields, and sources of geological It is full of features that you'll 
atts information. Price $4. not find in any of its imitations. 
Vent: 
rg a ADDRESS: Books Department 

G OIL TOOL CO. 
| | GULF PUBLISHING COMPANY 2853 Cherry Ave., 
pany, P.O. Box 2608 Long Beach 6, Calif. 
rth Houston 1, Texas Garfield 485-64 










Mid-Continent Rep: Hillman-Kelle 


ffices 
Export Rep: Roland E. Smit 





Ask for FREE copy of the new Petroleum Books Catalog 
eee 
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... DEPENDABLE 
@ ACCURACY 
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me GLANCE 
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Spa nECT READING to 





MORE RELIABLE READING 
IN LESS TIME]! 


Ask for Detailed 
Brochure DK 518-8 


SERVICE DEPARTMENT 
FACTORY TRAINED PERSONNEL 


The FINEST in 
SUR 
EQUIPMENT 
KERN 
INSTRUMENTS INC. 


120 Grand St, White Plains, N. Y. 
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SQUEAKS from. the 
BULLWHEEL 


Evening Prayer 

“And please, God, make that big bully, 
Johnny, next door quit picking on me. By 
the way, God, I’ve mentioned this twice 
before.” 


History? 

Stopping at the first house on his famous 
ride, Paul Revere cried, “Is your husband 
home ?” 

“Yes,” came the answer. 

“Then tell him to dress and come to 
help fight the British.” 

At the second, third and fourth houses, 
he repeated the conversation. As he rode 
by the fifth house, he again repeated the 
cry. 

“No,” was the reply. 

“Whoa.” 


Mirrors Never Lie 


A Tennessee hillbilly discovered a mirror 
which had been left behind by a tourist. 

“Well, if it ain’t my old pappy. I never 
knowed he had his picture took!” 

He sneaked it home and went up to the 
attic to hide it. But his wife spied him and 
that night, while he slept, she slipped up 
to the attic and found the mirror. 

“Aha!” she exclaimed, looking into the 
glass. “So that’s the old biddy he’s been 
running around with.” 


Right Neighborly 

“Mr. Jones, can Daddy borrow your 
corkscrew?” 

“Sure thing, Johnny, just run along back 
home and tell him I'll bring it over.” 


Right Train 


After arriving at the railroad station, 
the three men learned that the train was 
late, so they decided to go across the 
street for a drink. One led to another and 
when they finally crossed back to the sta- 
tion the last call was coming over the 
public address system. They made a run 
for it, but one fell, while the other two 
caught the last coach. 

When attendants got to the victim of 
the fall, they found him laughing and ex- 
plained his joy like this: 

“You know, those two guys just came 
down here to see me off.” 


Give Credit 

A millionaire was being interviewed 
about his selfmade fortune. 

“I never hesitate to give full credit to 
my wife for her assistance.” 

“And just how did she help?” asked 
the reporter. 

“Frankly,” said the millionaire, “I was 
curious to see if there was any income she 
couldn’t live beyond.” 


Life Span 

It’s really several years, but it seems like 
only a fleeting moment, between your 
teaching the small boy to ride a bicycle 
and his telling you how to drive the car. 





Hold That Tiger! 


The receptionist and others were 
thrown into a state of excitement at 
The Gulf Publishing Companys 
Houston offices late in May when 
Jack Morris, formerly with Shell 
Petroleum Company, Western Vene. 
zuela, appeared with a cage and 
said to the telephone operator: 

“Please tell Mr, Ray Dudley that 
Jack Morris is here with a tiger 
for him!” 

“A what!” exclaimed the tele. 
phone operator. 

“A tiger,” replied Mr. Morris 
“Tell Mr. Dudley I brought him a 
tiger.” 

The telephone operator explained 
that Ray Dudley, publisher of 
Wor.p Or, was in the East ona 
business visit so Morris asked to 
speak to his secretary. The routine 
was repeated and a highly excited 
secretary dashed up to the recep- 
tionist’s desk to see “tiger.” It was 
a tiger cub but it was hardly bigger 
than a kitten, being only thre 
months old! Morris said that Glenn 
McCarthy had shot the mother and 
that he, Morris, had brought the 
baby back with him from Paraguay. 











They Come Cheaper 

The president of the company wa 
showing a friend through his offices. 

They went past a series of small privatt 
rooms in which young men were busily 
hammering away at typewriters. 

“These are some of our junior exec 
tives,” said the president. 

“But they’re typing letters,” said hi 
friend. 

“Sure,” replied the president, “I ca 
get junior executives today for half th 
price I have to pay stenographers!” 


— 
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“Black stuff keeps a ‘squirtin out of the 
ground. Gives Pa a mite of trouble keep- 
ing it stopped up. 








—— 
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New Tools ¢« e e 


New Methods 


Outstanding Results 





McCullough Back-Off 
Service Aids in 
Recovery of an Extra 
3600' of Stuck Pipe 


In some stuck pipe conditions 
McCullough’s Magna-Tector (Free 
Point Finder) will indicate that work- 
ing the pipe may free it further down 
the hole. In this instance the stuck drill 
pipe was actually loosened 3,600’ be- 
low the original sticking point. 

Operator was drilling at 5,668’ with 
3” Full Hole Drill Pipe when pipe 
stuck. This was a 32° angle directional 
well, 

McCullough was called to run their 
combination Magna-Tector, String 
Shot Back-Off. Lowest free point was 
found at 1,900’. However, the Magna- 
Tector reading indicated that the drill 
pipe might be freed further down the 
hole. 

Pipe was worked for 2% hours and 
the combination Magna-Tector, String 
Shot Back-Off was again run. Pipe was 
found to be free at 5,500’ at the top 
f the drill collars. The String Shot 
Back-Off ‘was positioned and fired and 
pipe was recovered from that point — 
a bonus of 3,600’ of drill pipe. 

McCullough’s new combination 
“One Trip” Back-Off Service obtained 
the free point reading and fired the 
back-off shot on a single trip in the 
hole. Thus, all free pipe was backed 
off and statted out of the well almost 
immediately after the lowest free point 
had been found -and before it had a 


_ to re-stick further back up the 
le, 
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Magna-Tector Helps Save 12 Days 
Fishing Time on Stuck Pipe Job 


Operator Estimated 21 Days to recover 7760’ of 
Stuck Drill Pipe — Job Actually Completed 
in 9 Days with Aid of McCullough Back-Off Service. 


The time-saving benefits of McCullough Back-Off Service in pipe recovery 
operations were strikingly demonstrated in this deep California well. 

Operator was drilling at 11,360’ when 44” O.D. drill pipe became stuck. 
Only surface casing had been set and hole was open from 500’ to 11,360’. 

McCullough was called immediately. The Magna-Tector (Free Point Finder) 
located the lowest free point in the stuck string at 3,600’. A String Shot Back-Off 
was fired at that point and the free pipe was removed from the hole. 

At the time of the first back-off the Drilling Superintendent advised his head 
office that it would require an estimated 22 washover operations, 22 String 
Shot Back-Off shots and 21 days of rig time to recover the remaining 7,760’ of 
stuck drill pipe. However, due to reliable free point determination, the job 

















SAVE PIPE 


Call for—McCULLOUGH BACK-OFF SERVICE 


McCullough “One Trip” Back-Off Service 
is now available in most service areas 
— performs all back-off operations in 
one electric wire line run in the hole — 
ask your McCullough Service Engineer. 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 








OMPANY 


Cable Address: MACTOOL 


was completed in only nine days. 
After each washover operation, 
McCullough’s Magna-Tector was run 
to confirm that the washed-over pipe 
was free. In each instance the Magna- 
Tector discovered that pipe was free a 
considerable distance below the lowest 
washover point. McCullough’s String 
Shot Back-Off successfully loosened 
the lowest free joint in every case and 
permitted fast recovery of the freed 
sections. 

Instead of 22 separate washover 
and back-off operations, the use of 
McCullough Back-Off Service enabled 
completion of the job in only four re- 
covery operations. 

Count the savings this operator 
made through his foresight in calling 
for McCullough Back-Off Service. 
Saved — 18 String Shot Back-Off shots 
—18 separate washover operations — 
12 days rig time. 

It pays to call for McCullough Back- 
Off Service. You'll save time — save 
pipe — save money! 


LOS ANGELES 
HOUSTON 
EDMONTON 
257 
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TECHNICAL CONSULTING 


\. PRODUCTION ENGINEERING 


SERVICE, INCLUDING 


CABLE ENGINEERING } core anacysis 


Rely on Cable Engineering 
for competent supervision of 
your wells to assure maximum 
recovery at minimum cost. 


\, tl Stary 
\ CABLE ENGINEERING 
\ 


7) a? 
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ia rarcs, tT 


SURVEYS 
ESTIMATES 
DESIGN 
INSTALLATION 
SUPERVISION 


24 HOUR SERVICE 


© Competent Operators 

© Rotary Fishing Tool Service 

© Spang Cable Tools Drill Pipe 
© Blow Out Preventers © Rentals 
© Complete Oil Field Machine Shop 
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Ok Gity 
Melrose 7-2426 
\dton, Okla. 
Woepene rane 100k CO: 
‘ Lis FIS 
| WICHITA FAD 437 

nG TOOL CO. 

4 7819 


jberal, Kansas 
Main 4-3222 


co. 
_METEX TOOL 1 
mM J M. express 3-217 
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The Party System 

“Name the three great American par- 
ties,’ requested the teacher. 

“Republican, Democrat and cocktail.” 


it’s A Promise 
“John, if I should die and you should 
ever marry again, promise me you'll never 
let your next wife wear my clothes.” 
“Sure, I promise—besides, they wouldn’t 
fit her.” 


Dear Mrs. Whistler 

Mr. Whistler, the painter, took a friend 
home to dinner. The rocking chair was 
empty and the old lady was on her hands 
and knees with bucket and brush, scrub- 
bing the floor. The friend turned to Whist- 
ler and said, “I see your mother’s off her 
rocker again!” 


Advertising 

There was a man named Carr who went 
into the second hand plumbing business. 
The sign over his lot read: “Honest Carr 


The Used John Dealer.” 


Care to Claim It? 

“Did anyone drop a roll of bills with a 
rubber band around them?” 

“Yes, I did,” said several voices in the 
bank lobby. 

“Well, I just picked up the 
band,” said the old gentleman. 


So What? 

“T thought,” observed a visitor to George 
Bernard Shaw, “that you were very fond 
of flowers.” 

“T am,” retorted Shaw. “I’m fond of 
children, too, but I don’t cut their heads 
off and stick them in vases all over the 
house.” 


rubber 


Just Friends 

Three men were sitting on a park bench. 
The man in the middle was sitting quietly, 
as though asleep. But the men on either 
side of him were going through the mo- 
tions of fishing. With deadly seriousness 
they would cast, jerk their lines gently, 
then swiftly wind imaginary reels. 

This had been going on for some time 
when a policeman sauntered over, shook 
the man in the middle awake and de- 
manded: 

“Are these two nuts friends of yours?” 

“Yes, officer,” said the man. 

“Well, get them out of here then.’ 

“Right away, officer,” said the man as 
he began rowing vigorously. 
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“What makes you think that’s the new 
safety man?” 
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“I guess you realize our company vill 
terminate your royalty payments be- 
cause of this.” 











Inferior Stuff 

“Did you know that in some parts of 
the world you can get a pound of coffer, 
two loaves of bread, a quart of whiskey 
and a wife for three dollars ?” 

“Huh, can’t be very good whiskey.” 


Help Wanted 

The gas distribution company in 2 
small college town inserted the following 
ad in the local newspaper: 

“Wanted: Hard-boiled, beauty-prod 
man to read meters in sorority houses, We 
haven’t made a dollar there in two years.” 


Oh That It Were So! 

An older member was heard saying a 
his club, “Every night when I come here 
my wife think’s I’m out chasing women 
Gosh! How I wish it were true.” 


Blessed Silence 
John: “How are things at home?” 
Bill: “The old woman ain’t talking {0 
me and I’m in no mood to interrupt her. 


Caution 

A lady and her French poodle wer 
shopping one day when she noticed that 
a man standing next to her at the counter 
was looking fearfully about the puppy 
frisking about his legs. 4 

“Don’t be afraid of Felix, he wont 
bite you,” she assured the man. 

“Madam, I wasn’t afraid he’d bite, but 
I noticed him lifting his hind leg and | 
thought he was going to kick me.” 


Nightmare 

The man told his psychiatrist he had 4 
terrible nightmare the night before. 

“I dreamed my wife and Marilyn Mon 
roe were fighting over me and my WH 
was winning.” 


| Many Services 


Two middle-aged women rented 4 sult 


mer cottage sight unseen. When they # 
rived, they found it so isolated they wer 
terrified. After a few frightened nights 
they paid the old caretaker who did 
jobs to sleep in a shed near their 
every night. 

The next summer they took the place 
again and went to look up the old mab. 
At his cottage they found a sign reading: 
“Wood supplied, odd jobs done, Narvus 
wimmen slept with.” 
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All the Same 
“] maintain that lovemaking is just the 
same as it always was,” said the girl. 
“How do you know?” asked her fellow. 
“Just read about a Greek maiden ,who 


gat and listened to a lyre all evening.’ 


Local Call 

A Texas oilman visiting in Pittsburgh 
me a phone call and scre amed his head 

ff when the operator told him the charge 
oa 60 cents. 

“What?” he roared. “Back in Odessa, 
Texas, I could talk to hell and back for 
60 cents!’ 

“Maybe so,” the operator replied. 
from Odessa th: at would be a local call.” 


“But 


incentive 

Nothing improves the average man’s 
driving habits like the sight of a motor- 
cycle cop parked along the highway. 


Some Rain! 

A visitor to New Mexico was talking 
about the lack of rain. 

“Doesn’t it ever rain?” he asked. 

The native thought a moment and re- 
plied, “Mister, do you remember the story 


of Noah and the Ark and how it rained 
40 days and 40 nights?” 

“Sure I do.” 

“Well.” drawled the native, ““We got a 


half-inch that time.” 


Spelling Bee 

A bright little girl returning from school, 
was asked by her father what she had been 
learning that morning. 

“All of us have been learning to spell,” 
said she. 

“What did you learn to spell ?” 

“I learned to spell rat.” 


“Well,” said the father, “how do you 
spell it?” 

“R-a-t.” 

“Now, how do you spell mouse ?” 

“Just the same,” replied the little one, 


‘only in smaller le tters.”’ 


The Squelch 

Two glamour girls boarded 
street car, and one of them whispered to 
the other, “Watch me embarrass a seat 
from one of the men.” 

Pushing her w: iy through the standees, 
she bore down on a gentleman who looked 
substantial and embarrassable. 

“My dear Mr. Brown.” she 


Tancy meeting you on 


a crowded 


gushed, 
a street car! But 


a 
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Let's drill on their planet. It’s not often 
we can get a foreign job.” 
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am I glad to see you—you’re getting to 
be really a stranger. Oh, am I tired!” 

The sedate gent looked up at the girl 
he had never been before, and, as he rose, 
he said for all to hear: “Sit down, Bertha, 
my girl. We don’t often see you out on 
wash day. No wonder you’re tired. By the 
way, don’t deliver the washing till Wednes- 
day. My wife’s going to the district at- 
torney’s office to see if she can get your 
husband out of jail.” 


Order Please 


Tatum: “Waiter, please bring me some 
tomato juice for a pickup.” 

Waiter: “Yes, sir, and what will you 
have for yourself?” 


Pay Scale 


“For a man with no experience, you’re 
certainly asking a high wage,” the pros- 
pective employer said to the applicant. 

“Well, sir, it’s much harder work when 
you don’t know what you’re doing.” 


Got Plenty 

Office Boy: “Sir, there’s a salesman 
outside with a mustache.”’ 

Absent-Minded Boss: “Tell him I’ve 


got a mustache.” 


Got a Choice 


Farmer, carrying a milk pail, approaches 


a cow and says, “Well, Bessie, what will 
it be—milk or hamburger?” 
Only One 

“Did anyone in your family make a 


brilliant marriage? 
“Only my wife.” 


Bargain 


Shovel Operator: 
aritcles of lingerie, please.” 

Saleslady: ‘“‘Here are some lovely items. 
Frankly, this is the only place you can 
touch them for anything near the price.” 


“I'd like to see some 


Added Incentive 


“T sure would like to move into that 
apartment house that’s going up across the 
street,” commented Dick. “They say there’s 
going to be a venetian blond in every 
window.” 


Diagnosis 

Psychiatrist to sad-eyed patient, “My 
dear fellow, you have no complex. You 
are inferior.” 
Management 

“Why not marry,” said Mr. Newlywed 


to the woman hater, “and have a wife to 
share your lot?” 

“It sounds all right,” 
“but some of these 


into directors.” 


was the reply, 
shareholders blossom 


Weaker Sex 

Women may be the weaker sex but they 
can still put the cap on a fruit jar so that 
it takes a man 20 minutes to take it off. 


The Other Weakness 


The weary salesman finally found a bus 
seat beside a shapely traveler, who had 
trouble keeping her skirt from crawling a 
bit too high. She tugged at it frequently 
and without too much success. 

Finally the salesman put her at ease by 
saying: 

“Don’t stretch your calico, 
weakness is liquor.” 


sister. 


My 
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SAND-BANUM 


Pure Colloidal Concentrate 


Ounces Only Once A Week 
REMOVE and PREVENT 
Boiler Scale and Corrosion 

Less Fuel 
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More Power 
Fewer Shut-Downs 


* 
For Diesel Cooling Systems 
Use 


SAND-BANUM SPECIAL 
in the Handy Tablets 


GULF COAST DISTRICT REPRESENTATIVES 


Western Sand-Banum Company 
1717 Chenevert Street, Houston, Texas 


Colloid Products Co. 
2825 Storey Lane, Dallas, Texas 


Qmerican Sano-Banum Co: 
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ELIMINATES 
COSTLY 


PARAFFIN 
REMOVAL METHODS 


HOLDS PARAFFIN 
IN SUSPENSION 


from FORMATION to REFINERY 


BRAKESOL is economical and safe to use, 
prevents and removes paraffin from the 
tubing, flow lines, tank bottoms and pipe 
lines. Effective on both asphalt and 
mixed-base paraffin. 


FOR SERVICE CONTACT 
YOUR NEAREST BRAKESOL 
SALES ENGINEER 


CARMI, ee 





— EXPORT DISTRIBUTOR — 






TY, OKLA. 
HOMA Cl ''9.5561 
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P.O. Box 9506 Okla. City 
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cONDa,™ 
“4s ” 


ON, TECHNICAL CONSULTING 
-. 


SERVICE. INCLUDING 


CABLE ENGINEERING ) cone amacysis 


for competent supervision of 
your wells to assure maximum 
recovery at minimum cost. 


SURVEYS 
ESTIMATES 
DESIGN 
INSTALLATION 
SUPERVISION 


2.4 


® 
EFcove® 


Rely on Cable Engineering 
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HOUR SERVICE 


© Competent Operators 

® Rotary Fishing Tool Service 

© Spang Cable Tools © Drill Pipe 
© Blow Out Preventers © Rentals 
© Complete Oil Field Machine Shop 
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The Party System 

“Name the three great American par- 
ties,” requested the teacher. 

“Republican, Democrat and cocktail.” 


it’s A Promise 
“John, if I should die and you should 
ever marry again, promise me you'll never 
let your next wife wear my clothes.” 
“Sure, I promise—besides, they wouldn’t 
fit her.”’ 


Dear Mrs. Whistler 

Mr. Whistler, the painter, took a friend 
home to dinner. The rocking chair was 
empty and the old lady was on her hands 
and knees with bucket and brush, scrub- 
bing the floor. The friend turned to Whist- 
ler and said, “I see your mother’s off her 
rocker again!” 


Advertising 

There was a man named Carr who went 
into the second hand plumbing business. 
The sign over his lot read: “Honest Carr 


The Used John Dealer.” 


Care to Claim It? 

“Did anyone drop a roll of bills with a 
rubber band around them?” 

“Yes, I did,” said several voices in the 
bank lobby. 

“Well, I just picked up the 
band,” said the old gentleman. 


So What? 

“T thought,” observed a visitor to George 
Bernard Shaw, “that you were very fond 
of flowers.” 

“T am,” retorted Shaw. “I’m fond of 
children, too, but I don’t cut their heads 
off and stick them in vases all over the 
house.” 


rubber 


Just Friends 

Three men were sitting on a park bench. 
The man in the middle was sitting quietly, 
as though asleep. But the men on either 
side of him were going through the mo- 
tions of fishing. With deadly seriousness 
they would cast, jerk their lines gently, 
then swiftly wind imaginary reels. 

This had been going on for some time 
when a policeman sauntered over, shook 
the man in the middle awake and de- 
manded: 

“Are these two nuts friends of yours?” 

“Yes, officer,” said the man. 

“Well, get them out of here then.”’ 

“Right away, officer,” said the man as 
he began rowing vigorously. 
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“What makes you think that’s the new 
safety man?” 
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“Il guess you realize our company vill 
terminate your royalty payments be- 
cause of this.” 











Inferior Stuff 

“Did you know that in some parts o 
the world you can get a pound of coffer, 
two loaves of bread, a quart of whiskey 
and a wife for three dollars?” 

“Huh, can’t be very good whiskey.” 


Help Wanted 

The gas distribution company in 2 
small college town inserted the following 
ad in the local newspaper: 

“Wanted: WHard-boiled, beauty-prooi 
man to read meters in sorority houses, We 
haven’t made a dollar there in two years.” 


Oh That It Were So! 

An older member was heard saying a 
his club, “Every night when I come here 
my wife think’s I’m out chasing women 
Gosh! How I wish it were true.” 


Blessed Silence 
John: “How are things at home ?” 
Bill: “The old woman ain’t talking te 
me and I’m in no mood to interrupt her. 


Caution 

A lady and her French poodle wer 
shopping one day when she noticed that 
a man standing next to her at the counter 
was looking fearfully about the puppy 
frisking about his legs. 

‘Don’t be afraid of Felix, he won! 
bite you,” she assured the man. 

“Madam, I wasn’t afraid he’d bite, but 
I noticed him lifting his hind leg and! 
thought he was going to kick me.” 


Nightmare 

The man told his psychiatrist he had 4 
terrible nightmare the night before. 

“I dreamed my wife and Marilyn Mon 
roe were fighting over me and my WH 
was winning.” 


| Many Services 


Two middle-aged women rented a sult 
mer cottage sight unseen. When they # 
rived, they found it so isolated they wer 
terrified. After a few frightened might 
they paid the old caretaker who did 
jobs to sleep in a shed near their 
every night. 

The next summer they took the place 
again and went to look up the old mae 
At his cottage they found a sign reading: 
“Wood supplied, odd jobs done, Nar 


wimmen slept with.” 
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All the Same es 
“] maintain that lovemaking is just the 
came as it always was,” said the girl. 
; “How do you know ?” asked her fellow. 
“Just read about a Greek maiden who 
sat and listened to a lyre all evening.” 


Local Call 

A Texas oilman visiting in Pittsburgh 
made a phone call and screamed his head 
off when the operator told him the charge 
was 60 cents. 

“What?” he roared. “Back in Odessa, 
Texas, I could talk to hell and back for 
60 cents!” 

“Maybe so,” the operator replied. “But 
from Odessa that would be a local call.” 


incentive 

Nothing improves the average man’s 
driving habits like the sight of a motor- 
cycle cop parked along the highway. 


Some Rain! 

A visitor to New Mexico was talking 
about the lack of rain. 

“Doesn’t it ever rain?” he asked. 

The native thought a moment and re- 
plied, “Mister, do you remember the story 
of Noah and the Ark and how it rained 
40 days and 40 nights?” 

“Sure I do.” 

“Well,” drawled the native, 
half-inch that time.” 


“We got a 


Spelling Bee 

A bright little girl returning from school, 
was asked by her father what she had been 
learning that morning. 

“All of us have been learning to spell,” 
said she. 

“What did you learn to spell ?” 

“T learned to spell rat.” 

“Well,” said the father, “how do you 
spell it ?” 

“R-a-t.” 

“Now, how do you spell mouse ?” 

“Just the same,” replied the little one, 
“only in smaller letters.” 


The Squelch 

Two glamour girls boarded a crowded 
street car, and one of them whispered to 
the other, “Watch me embarrass a seat 
Irom one of the men.” 

Pushing her way through the standees, 
she bore down on a gentleman who looked 
substantial and embarrassable. 

2 ‘My dear Mr. Brown.” she gushed, 
lancy meeting you on a street car! But 


as 
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Let's drill on their planet. It’s not often 
we can get a foreign job.” 
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am I glad to see you—you'’re getting to 
be really a stranger. Oh, am I tired!” 

The sedate gent looked up at the girl 
he had never been before, and, as he rose, 
he said for all to hear: “Sit down, Bertha, 
my girl. We don’t often see you out on 
wash day. No wonder you’re tired. By the 
way, don’t deliver the washing till Wednes- 
day. My wife’s going to the district at- 
torney’s office to see if she can get your 
husband out of jail.” 


Order Please 


Tatum: “Waiter, please bring me some 
tomato juice for a pickup.” 

Waiter: “Yes, sir, and what will you 
have for yourself?” 


Pay Scale 


“For a man with no experience, you’re 
certainly asking a high wage,” the pros- 
pective employer said to the applicant. 

“Well, sir, it’s much harder work when 
you don’t know what you’re doing.” 


Got Plenty 


Office Boy: “Sir, there’s 
outside with a mustache.” 
Absent-Minded Boss: 

got a mustache.” 


a salesman 


“Tell him I’ve 
Got a Choice 


Farmer, carrying a milk pail, approaches 
a cow and says, “Well, Bessie, what will 


it be—milk or hamburger?” 
Only One 
“Did anyone in your family make a 


brilliant marriage?” 
“Only my wife.” 


Bargain 

Shovel Operator: “I'd like to see some 
aritcles of lingerie, please.” 

Saleslady: “Here are some lovely items. 
Frankly, this is the only place you can 
touch them for anything near the price.” 


Added Incentive 


“T sure would like to move into that 
apartment house that’s going up across the 
street,’ commented Dick. “They say there’s 


going to be a venetian blond in every 
window.” 
Diagnosis 

Psychiatrist to sad-eyed patient, “My 


dear fellow, you have no complex. You 
are inferior.” 


Management 


“Why not marry,” said Mr. Newlywed 
to the woman hater, “and have a wife to 
share your lot?” 

“It sounds all right,” was the reply, 
“but some of these shareholders blossom 
into directors.” 


Weaker Sex 


Women may be the weaker sex but they 
can still put the cap on a fruit jar so that 
it takes a man 20 minutes to take it off. 


The Other Weakness 


The weary salesman finally found a bus 
seat beside a shapely traveler, who had 
trouble keeping her skirt from crawling a 
bit too high. She tugged at it frequently 
and without too much success. 

Finally the salesman put her at ease by 
saying: 

“Don’t stretch your calico, sister. My 
weakness is liquor.” 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 
















Drill 

at 
a: Will 
SAND-BANUM 


Pure Colloidal Concentrate 


Ounces Only Once A Week 
REMOVE and PREVENT 
Boiler Scale and Corrosion 

Less Fuel 






Satattaltal’a'a. 






‘ 
AZ SCN 
WAN AN AN ANIA; 


More Power 
Fewer Shut-Downs 


* 
For Diesel Cooling Systems 
Use 


SAND-BANUM SPECIAL 
in the Handy Tablets 


GULF COAST DISTRICT REPRESENTATIVES 
Western Sand-Banum Company 
1717 Chenevert Street, Houston, Texas 
Colloid Products Co. 
2825 Storey Lane, Dallas, Texas 


















ELIMINATES 
COSTLY 


= PARAFFIN 
= ep. REMOVAL METHODS 


HOLDS PARAFFIN 
IN SUSPENSION 


from FORMATION to REFINERY 


BRAKESOL is economical and safe to use, 
prevents and removes paraffin from the 
tubing, flow lines, tank bottoms and pipe 
lines. Effective on both asphalt and 
mixed-base paraffin. 


FOR SERVICE CONTACT 
YOUR NEAREST BRAKESOL 
SALES ENGINEER 









—EXPORT DISTRIBUTOR — CARMI, manson 

The National Supply Co 4- NG 
Export Divisi _ WYOMINS 
xport Division CASPER 453 


5 BRAKESOL, Inc. 


P.O. Box 9506 Okla. City 


Okla, 
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What's New In Equipment 





Mobile Machine Shops 


A new line of mobile machine shops, 


designed to meet the needs of virtually 
every type of user operating over exten- 
sive areas, is announced by Davey Com- 
pressor Company. 

Shop 


simple items of power equipment to large 


assemblies vary from relatively 


— 


Drilling * Production * Exploration 


collections of tools and accessories, Basic 
units are Davey air compressors and power 
and welding generators. These are driven 
direct from the truck engine through a 
heavy-duty power take-off. Shops can be 
mounted on almost every make and model 
of truck. 


For more data, circle No, El on Reader’s 
Service Card, last page this issue. 





Drill-Hole Logger 


Mount Sopris Instrument Corporation’s 
new Model GHL-230 logging system in- 
cludes a portable reel, a Geiger counter 
with a water-tight probe and a recorder 
which provides a record of radiation in- 
tensity as a function of depth in the hole. 

All bearings, drive mechanisms and 
slip-rings of the reel are totally enclosed 
as protection against dirt and moisture. 
Drive for the footage indicator and re- 
corder chart movement is positive and 
without backlash. The probe is positioned 
with respect to the hole by means of a 
boom which extends forward from the 


reel. In transport, the boom folds down 
inside the reel. 

The probe, designed around the type 
S Geiger tube manufactured by the N. 
Woods Counter Laboratories, is tested 
under water at a pressure of 1000 psi. 
Exceptional linearity makes the logger 
suitable for in-hole radio-assay applica- 
tions. The Geiger counter also is water 
tight and has been designed to mount 
directly on the rear of the recorder. 

The recorder-Geiger counter can be at- 
tached or detached from the reel in less 
than a minute, breaking down into two 
easily carried packages. 


For more data, circle No, E2 on Reader’s 
Service Card, last page this issue. 


Rust Remover 

Turco Products, Inc., has developed an 
alkaline material for the removal of rust, 
paint and primer in one easy dip and 
rinse operation. The powdered compound, 
Turco Alkaline Rust Remover, contains 
no cyanide compounds. It requires no 
complicated electrolytic equipment and 
does not emit corrosive fumes. Hazards 
commonly encountered when charging 
acid tanks are eliminated. It will not affect 
dimensional tolerances or cause hydrogen 
embrittlement, and it requires no after 
neutralization, just a pressure rinse. 


For more data, circle No. E3 on Reader’s 
Service Card, last page this issue. 


. . . 

Pipe Joining System 

A new method for simple and efficient 
joining of Unitrace sections has been jp. 
troduced by Aluminum Company of 
America. Unitrace, announced two year 
ago by Alcoa, is an integrally extruded 
steam traced aluminum pipe, which pep 
mits easy application of heat to product 
piping. 

The new joining system involves a gpe- 
cial cast flange which features a built-in 
product and steam tracing line. 

To join two sections of Unitrace, the 
trace lines are cut back 2% inches from 
the ends of the sections to be joined, 
Flanges are slipped onto each section end, 
Unitrace sections and flanges are joined 
by welding at the front faces and necks 
of the flanges using 4043 weld wire. 

Two separate gaskets are used to seal 
the product and steam passages between 
the mating flanges. Bolt holes on these 
flanges will mate with standard 150 pound 
2-inch ASA pipe flanges and _ fittings to 
permit easy joining to other piping and 
equipment. Condensate drains can be in 
stalled by drilling into the steam cavity 
of the flanges. 


For more data, circle No. E4 on Reader's 
Service Card, last page this issue. 


. 
Mobile Inspection Service 
A mobile inspection service, able ® 
determine condition of equipment by 
tection of flaws, fatigue or corrosion, 
been announced by Sperry Western, Inc. 
In-place and on-the-site inspections are 


-made ultrasonically, using the Sperry © 


flectoscope and reflectogage. The reflect 
scope is used to determine defects in me 
and other materials and will find disco 
tinuities up to 30 feet in aluminum @® 
farther in steel; the reflectogage measure 
thickness of metals and other materials up 
to four inches and is accurate to plus of 
minus 2 percent. 

), 
For more data, circle No. E5 on Readers 
Service Card, last page this issue. 


Save time! Keep informed! Circle numbers on Readers’ Service Cards, last page this issue. 
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W-K-M 


VALVE 


SURVIVES 
3 DAY FIRE AND 
3 NITRO BLASTS 


When the roaring blaze of this burning gas well 
was finally snuffed out, workers went in to close 
the casing wing valve. 


“The valve closed and sealed perfectly,” said the 
production engineer for one of the well’s three 
operators. “By shutting off one of the two streams 
of gas it made the job of closing in the well a lot 
safer and easier.”’ 


lt was a W-K-M 2” series, 1500 Model L Valve. 
For 3 days it had been subjected to the intense 
heat of flames which had shot as high as 90 feet. 
It was jarred by three nitro blasts, which shook the 
earth as much as two miles away and scattered 
debris for more than a mile. 


Only the metal-to-metal seals of the W-K-M Valve 
could withstand such an ordeal. Only the tolerances 
allowed by the parallel expanding gate could 
permit free movement after three days of intensive 
heat. Only the strength provided by the W-K-M 


design could survive the jarring impact of the 
nitro blasts. 





You may never have a fire—but you should 
have assurance that the valves you use provide 
the greatest possible safety factor in any emer- 
gency. W-K-M is such a valve. Ask your W-K-M W-K-M. Manuracrurinc Company, Inc. 


e ‘ 
presentative. A SUBSIDIARY OFQCfINDUSTRIES 


5607 
inconmrPoRaTeEe oD 


PLANT: MISSOURI CITY, TEXAS © MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS 
MANUFACTURING 


W-K-M acf 4 KEY 
THROUGH-CONDUIT Fy, LUBRICATED RETURN BENDS 
GATE vaLves =) Ui AND FITTINGS 
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Now in three handy volumes, the 21st Edition of The Composite Catalog 
of Oil Field and Pipe Line Equipment is bigger, better, more convenient 
than ever. Twelve thousand men throughout the industry refer to it con- 


stantly to buy and specify equipment or services. When you’re in a hurry 


(and what oil man isn’t), remember to look first in The Composite 


Catalog. 


— THE COMPOSITE CATALOG-7{- 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) WORLD OIL * July, 











THE ready source of equipment information 





THE COMPOSITE 


oy. woke 


OF OIL FIELD AND PIPE LINE EQUIPMENT 








MES 


¢|Complete ... Than Ever 


Here’s what you'll find to make your job easier in the new 3-volume edition of 
The Composite Catalog: 
¢ 550 Manufacturers and Service Companies, complete or condensed catalogs. 
¢ 3,000 products and services, indexed and cross-indexed. 
¢ 5,392 total pages, containing catalog data on specifications, weights, dimen- 
sions, applications you can use right on the job. 


In ordering equipment, refer to it by page number in The Composite Catalog, 
for faster, better service. 


—— “~~ PUBLISHED BY WORLD OIL _ een 
P.O. BOX 2608 HOUSTON 1, TEXAS 
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Wire Line Stripper (Auto-Releasing) 


POSITIVE LATCH 
will not release by accident or surge of pressure. 


SURE RELEASE MECHANISM 
operated by rope socket striking bottom of stripper. 
NON-SPARKING MATERIALS 
eliminate hazard of fire from this tool. 
CONVENIENT HAND HOLDS 
makes for easier handling at all times. 
PACKING IS SELF-CENTERING 
compression screws need not be evenly adjusted. 
SIDE OPENINGS 
permit repacking while the wire line is in the hole. 
These wire line strippers represent an outstanding advance 
in design and construction of tools in this class. 
Sometimes referred to as “wipers” or “‘oil savers’, they 
provide the oil industry many advantages that were not 
previously available. 

EXPORT: R. S. STOKVIS & SONS 
17 Battery Place, New York 4, N. Y. 


KING O/L TOOLS 


P.O. BOX 15146 + HOUSTON 20, TEXAS + ORchard 3-3421 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 
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Aircraft Tires 


__Low pressure pneumatic tires, Terra. 
Tires, are undergoing tests by The Good. 
year Tire & Rubber Company for use on 
light planes facing the hazards of getting 
in and out of unimproved areas. Complete 
undercarriage of a Stinson Voyager was 
redesigned to incorporate the two 24-inch 
wide flat-sided low pressure tires, complete 
with brakes. Operating pressure durin 
tests varied from three to eight pou 
per square inch. 













The tires are designed to allow airplanes 
to operate in and out of plowed fie 
clearings and other rough ground not 
cluttered with major obstacles, ice and 
snow-covered areas, as well as marshy 
and sandy regions. 

Advantages of Terra-Tires include thin 
extremely pliable walls, combined with 
extremely low pressure, which enables the 
tires to absorb or conform with uneven 
surfaces without resisting them and to 
glide over soft, giving surfaces without 
bogging down. 

For more data circle No. E6 on Reader's 
Service Card, last page this issue. 








7. 

Seismograph Camera 

An all-purpose seismic recording oscil- 
lograph, designed to operate with all seis- 
mic recording techniques, is announced by 
Houston Technical Laboratories. For high, 
conventional or low frequency seismic Tt 
cording, or use with magnetic recordet, 
the RS-8U camera-has complete opef@ 
tional latitude. 

Paper speed changes for the respective 
seismic techniques are made with a flip 
of a control panel switch: Very low Fre- 
quency Refraction—6.6 inches per second; 
Conventional Reflection—13 inches pet 
second; and High Resolution Reflection— 
32.4 inches per second. (Paper speeds may 
be varied + 50 percent from these speeds 
by resetting governor). Paper speed can 
be switched during a record, with the 
change effected in 0.02 second. Paper 
speed is maintained to less than 1 percent 
deviation. 

Light intensity in the camera change 
automatically with each paper speed po 
sition. Rheostat adjustment of both per 
light and galvanometer light is provid 
so intensities may be set as desired, 
For more data circle No. E7 on Readers 


Service Card, last page this issue. 
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FITS YOUR NEEDS 
> a om me Se 4 


Fig. 100 
1000 psi 
Sizes: 2''-8"' 





Fig. 602 Fig. 400 Fig. 400 
6000 psi 4000 psi 4000 psi 
Sizes: 1''-4"’ Sizes: 6''-12" Sizes: 2''-512"" 


Fig. 1502 Whether it’s for high or low pressures on rig connections 


15,000 psi ‘ ‘s — 
Sizes: 2''-3" or production hook-ups, one of these Weco Unions, in sizes from 


1” to 12”, pressures from 1000 to 15,000 psi, is designed to do 





Weco’s ball and cone seat is unmatched for dependable 


leak-proof connections. The rugged Acme threads make-up 


fs, the job better .. . last longer . . . cost less in the long run. 
0 
——e 


* and break-out fast and easy. The sturdier construction of Weco 








Unions takes the toughest service as a matter of course. They 


are available at supply stores everywhere. 


WELL EQUIPMENT MFG. CORP. 


| ' ' 

| WE ¢ () HOUSTON, TEXAS 
| Division of CHIKSAN COMPANY a subsidiary of 
i @ ‘ 





FOOD MACHINERY AND CHEMICAL CORPORATION 


fOO0 MACHINERY 
AND CHEMICAL 











PRODUCTION 





Well Tester 


Oil Metering and Processing Equipment 
Corporation has designed a trailer-mounted 
well tester equipped with a type BV VOL- 
U-METER. The high pressure unit, which 


separates well fluid into oil, gas and water, 


meters each and has tie-in lines so that 
the oil, gas and water may be discharged 
separately or re-combined 

The tester has a working pressure of 
1200 psi. The separating vessel on this 
unit has a 24-inch OD and is seven feet 
long. The horizontal unit is equipped with 
a 4-inch gas run and has a 1200 bpd and 
a maximum water capacity of 600 bpd. 





For more data, circle No. E8 on Reader’s 
Service Card, last page this issue. 





WHY PILCON? 


and trouble free service. 


FEATURES 


cal gears. 


Literature, 
field test 
data and 
specifications 
will be 
supplied on 


request 


Telegrams: Pilconsco, Croydon 





DRILLS 650 FT. 47/3’ HOLE 


Designed for low maintenance cost 


Hydraulic Chain Pull Down 
Ensures constant feed from zero to 
42” per min. Exerts 6000 Ibs. pressure. 


Main Transmission Box 
Fitted with silent running single heli- 


PILCON 650 


SHOT HOLE MUD FLUSH RIG 
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British Manufactured By 


PILING & CONSTRUCTION CO. LTD. 
CROYDON, ENGLAND 


Telephone: Thornton Heath 3494 
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Coupling 

A new type coupling which can be laid 
without need for coupling pullers or other 
mechanical devices is now available with 
Century asbestos-cement pipe. Announced 
by South Chester Tube Company, the 
coupling features newly-designed self. 
energizing rubber gaskets. An increase jn 
internal pressure of fluid being carried 
causes these gaskets to swell and fit more 
tightly against both pipe and coupling. 
thus building extra resistance to leakage. 

Normal make-up is accomplished with 
use of a crowbar. The pipe can be coupled 
in wet ditches and, under adverse condi- 
tions, the joining of pipe is done even 
more rapidly. 


For more data, circle No. E9 on Reader’s 
Service Card, last page this issue. 





Tank Gaging System 

A remote tank gaging system, one of 
the Bendix Electro-Span systems, now is 
being produced by Pacific Division, Bendix 
Aviation Corporation. The simplified digi- 
tal gaging system remotely measures liquid 
levels in tank farms of any size over a 
single wire-pair of any length leading to 
the tank farm area. It will read liquid 
levels to 64 feet in 1/8-inch increments. 
The system will read and hold or scan 
tank farms automatically. Average temper- 
ature can be determined and transmitted 
with the liquid level information. Cyclic 
timers can be used, also, to make readings 
at preselected times. 


For more data, circle No. E10 on Reader’s 
Service Card, last page this issue. 








Oil Well Pumping Control 

A new controller design bringing full 
automation to oil well pumping 1s al 
nounced by Cutler-Hammer, Inc. The 
supertimer, heart of the new controller, 
performs two major functions in 4 single 
unit. It programs pumping operations In 
15-minute periods, and it provides 73 ac- 
curately controlled restarting intervals i 
2% second increments from zero seconds 
to as much time delay as.three minutes. 
Unfortunate, simultaneous restarting of 4 
number of pumps on the same power #iné 
is avoided. 

The first fully-automated oil well pump 
control, it makes co-incidental restarts 10 
lowing service interruptions impossible, 
and provides precise sequence restarting, 
adjustable restarting periods, delay tim- 
ing, and manual or automatic restarting 
features. 


bd 
, , : 
For more data, circle No. Eil on Reader 
Service Card, last page this issue. 
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SWACO TOTAL MUD D-GASSER 


Removes all the gas from 


all the mud 


@ Reduces blowout hazards 
@ Reduces mud costs 
@ Saves lost rig time 


@ Reduces high funnel mud viscosities 
Write for full information 


] W CO SALT WATER CONTROL, INC. 
A Sid Richardson Development Company 


1211 Ft. Worth National Bank, Ft. Worth, Texas 








verde 
KOPR-KOTE 


\ rae 4, 





\Proved Superior? 
, IN GRUELING TORQUE @ 
‘ AND PRESSURE TESTS* «@ 


FOR CASING AND TUBING 





One trial will convince you that KOPR-KOTE’S exclusive 
formula combining copper flake with metallic lead and ; 
graphite is the only real compound improvement in recent = 
years! Unexcelled as an anti-seize and positive leakproof ‘ 
sealing compound. Gives amazing low torque breakout 

after years of sub-surface makeup. Unaffected by vibration, 

Surge, impact or shock. Prevents coupling distortion. Com- c 
pletely dams thread roots without ball-up. Will not settle y 
out in container. Write for further information or see % 


Composite Catalog. 





' oe a 
Send for Technical Bulletin #3.1 describing pressure and 
torque tests. 


eT LUBE. ‘ 
X 
~ 


Unconditionally Guaranteed 
WHY GAMBLE? STOP LEAKERS WITH KOPR-KOTE 


Sold Exclusively Thru Supply Stores...Everywhere 


JET-LUBE, Inc. 3093 N. California St., Burbank, Calif. 
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R. B. Hunnicutt 
Farmington 


James Williams 
Shreveport 





R. G. Wise 
Baton Rouge 


E. B. Bailey 
Edmonton 


E. P. McMillon 
Wichita Falls 


John McNatt Kenneth Holder 


Glendive 


Frank High 
Bakersfield Liberal 





Lamar Keith T. A. McMillon 
Houston Odessa 


Hugh Nance Clark Armold 
Abilene Casper 





Mack Martin 
Fairfield 


L. W. Streeter 
Okla. City 


Bo Ferguson E. L. Ross 
Lubbock Sterling 


16 MANAGERS 


with one objective: 


“TO MAINTAIN GEOLOGRAPH'S 13-YEAR 
RECORD OF UNEXCELLED MECHANICAL 
WELL LOGGING SERVICE!” 

IF you know any—or all—of these men, you 
know that they are fully capable of managing 
their respective Geolograph Service Companies. 
All have had many years of Geolograph 

Mechanical Well Logging experience. 


Geolograph is proud of these managers, 
and the many men under their supervision. 
These managers are responsible for the good 
service you naturally expect—and get— 
when you specify Geolograph Mechanical 
Well Logging Service. 


-—~ 
- “. 


GEOLOGR APH /.: 


MECHANICAL WELL LOGGING SERVICE ¥ 1 
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Type “A” Mill 





Type “D” Mill 





Al, 


Type “H” Mill 





Type “I” Mill 


KINZBACH 
TOOL CO., INC. 


P, O. Box 277 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 


inzbach Whipstocks can be set 
at any depth and require no sup- 
port for the bottom. Positive setting 
slips prevent slipping or turning in 


the hole. The Kinzbach hinge ar- 


rangement assures that the top of 
the Whipstock will be close against 
pipe wall at all times, permitting 
easy passage of drilling tools. Set- 
ting trigger always locates the 
Whipstock between couplings so 
that the window will be within one 
joint. Kinzbach Whipstocks are 
available in all popular casing sizes 
through your supply store. 


Use Kinzbach Milling Tools for 
every whipstocking or metal cutting 
operation. They have high-speed 
tool steel inserts which are ground 
and set at the most efficient angle 
for fast, uniform cutting action. 
Shown at left are four popular 
models — see your Kinzbach Cata- 
log for a description of the com- 


plete series of Milling Tools. 









Houston, Texas 


Export Office: 74 Trinity Pl., New York, N. Y. 


HIPSTOCKS 
SIDETRACK 









































DC Separator 
Black, Sivalls & Bryson, Inc. recenth 
introduced the new DC horizontal separa- 
tor for liquid and gas separation from high 
pressure oil and gas wells or other high 
pressure liquid and gas streams. 

The separator features dual separation 
chambers in a single barrel and a special 
mist extractor of knitted wire mesh that 
combine to provide high separation ¢e- 
ficiencies. Pressure drop across the separa 
tor and mist extractor is small. A new 
type inlet deflector produces maximum 
initial. separation of liquid from the gas 
and permits in-line piping from the well 
stream inlet and gas outlet. All controls 
are mounted at the discharge end at 
standing level for easy adjustment and 
Start up 

This item supplements Black, Sivalls 
& Bryson, Inc. data on Pages 649-660 of 
the Composite Catalog, 21st Edition.) 
For more data circle No, E12 on Reader's 
Service Card, last page this issue. 


Two-Stage Pump 
Axelson Manufacturing Company’s two- 
stage sucker rod pump has been designed 
for wells in which conventional pumping 
methods are ineffi- 
cient due to high gas- 


| oil ratio, gas locking, 
: and in wells that must 
be produced from be- 

hf low a packer without 

> gas separation. A rod- 
ninctt type pump with a 


stationary barrel, it 
actually is two pumps 
in tandem, a standard 
pump with a_ smaller 
one above it. The two 








chambers act directly 
O : opposite to one al 
“a other. Area of the 
ee secondary chamber 1s 


one-third the size of 

the primary chamber, 

®- thus providing addi- 

tional compression 10 

the oil-gas muxture. 

6 Even under the most 

abnormal conditions, 

it is possible to ob- 

© tain compression ratios 
paimeny 
COMPRESSION 


RSE 
PLUNGER 


at least three times 
greater than in nor 
mal pumps. 

(This item supple 
ments Axelson Manu 
facturing Company, 
Division of U. S. pe 

dustries, Inc., data on Pages 333-376 0 
the Composite Catalog, 21st Edition.) — 
For more data circle No. E13 on Reader s 
Service Card, last page this issue. 
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Are you drilling a 
Wildcat Well? 
PROVEN GEOPHYSICS 


The New and Improved 
Amazing Attractometer 


The latest and most modern method of 
geophysical exploration that shortens 
the route to petroleum reserves by rigid 
instrumental recordings, indicating the 
existence or not of hydrocarbon accu- 
mulations, and approximate depth. Ten 
| fJocations for a major oil company with- 
out error. Surveys conducted for cash 
| fee and chance to earn small override, 
| oil payment, leases or other interest, 
where saturation is indicated in com- 
mercial quantities. Information on re- 
quest 





To establish conclusive proof of the accuracy 
of our geophysical work, we wilJ, without cost 


|W WAV 


— = 
to you, test and record a log of your well on nico 
your rank wildcat location, in advance of orem: 
drilling, indicating the existence or not of pe- — 
troleum in commercial quantities underlying = 
the tested areas and approximately at what Ss 
depth it may be found. The instruments are 2 
entirely self-operating during testing period. S 

S 
GEOPHYSICAL s 


SURVEY SYNDICATE 


4133 Sunnyslope, 
Sherman Oaks, Calif. 
Phone STate 46903 





| 
| tope, bearing your signature and ours, of 
| 
| 
| 
| 
| 


Specimen of log tape 
indicating saturation with 
break in zone 








L 
> 
> insist on the 
< highest quality 


— 
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. and coolers 
od 
~ 
» Specify “GOTKOOL” the next time you 
< order water cans or coolers. ““GOT- 
3 KOOL’S” exclusive construction keeps 
water cooler... fresher... purer. Extra 
wide, snug-fitting, splash-proof top keeps 
0 out impurities. Non-leaking, push-button 
z faucets, either extended or recessed flush- 
@ mounted. Buy ““GOTKOOL” at your sup- 
¥ ply store today. 
y 
r 4 
ool 
x GOTKOOL Water Cooler — made in 1'-, 2-, 3-, 5-, 10-, 15-, and 
5 20-gallon sizes with either extended or recessed, flush-mounted 
faucet. Note: 15- and 20-gallon sizes available with extended 
faucet only. 
- 
z GOTKOOL Water Can— made in 11-, 2-, 3-, 5-, 10-, 15-, and 
be | 20-gallon sizes without faucet. 
a 
Insist on the genuine — look for the Blue and Black 
A Label with the name “GOTKOOL” in Red. 
eS Seay a a eT eS == 
w!| 
a! H. P. GOTT MEG. co. 
« WINFIELD, KANSAS 
if 
ily, 1956 » WORLD OIL 
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The One Pipe Wrench that fa 


Out-performs | 
and Out-lasts 


all others... 


Lae’ 
Comutne Heavy-Duty 


This pipe wrench 
does its job so well 
that millions of users 
swear by it. 

It’s extra strong and 
safe—sure jaw action 
aided by new 
patented hookjaw 
suspension. 

















Oe: LLL La 









Grips pipe or conduit instantly, no slip, no 
lock. Rugged comfort-grip I-beam handle 
... handy pipe scale and easy-spin adjusting 
nut. Every wrench factory-tested, 6” to 60” 
...to assure you most for your money. Buy 
RI@Alps at your Supply House! 
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The Ridge Tool C 


ompany, Elyria, Ohio, U.S.A. 














PERFORATE 
TUBING 
IN THE 
WELL 








KINLEY 
TUBING 
PERFORATOR 


M. M. Kinley Company 


Licensees 
ABILENE, TEXAS 








Hudson-Eads, Inc. jenbéedthannld 2-533! 
BEAUMONT 

ASEECO .. ....5-7046, ZF 8-2023 
CASPER 

i ccccacegecevdewenansaaws 3-5264 
CORPUS CHRISTI 

Tubokut Wireline Services............. 5-181' 
HOBBS 

tic ri ntndbaiminineeenawee 3-5396 
MIDLAND 

Luccous Service & Eqpt................. 2-1631 


NEW ORLEANS 

TREE EreE) ccbncenaséecdenkeus AU-7696 
OKLAHOMA CITY 

Rainbo Service Co.... 
LIBERAL, KANSAS 

Rainbo Service Co................ Main 4-3598 
PETTUS, TEXAS 

Eddie Jones Engineering Co. .16 or Beeville 1547 
WICHITA FALLS 

Hudson-Eads, inc.... 
WHITTIER, CALIF. 

Kline Wire Line Co............ OXford 3-273! 


ME 4-2131, ME 2-2024 


. .2-3767, 2-8584, 3-4690 











ALICE 
MO 4-4993 MO 4-5787 
MIDLAND 


Mutual 3-3936 


A 
Hillcrest 5-1731 
BEAUMONT 
5-1958 ZF-78424 
HOUMA, LA. 
2-1285 7728 
NEW IBERIA, LA. 
Emerson 4-2674 
*LONG BEACH, CALIF. 
4666 


NE 6- 
*LOS ANGELES, CALIF. 


W4J-53395 


LU 7-5261 
*"VENTURA, CALIF. 
MI 3-4033 
*TAFT, CALIF. 
5-3148 


*Calif. Rep. Emsco Mfg. Co. 
















MACCO 
OIL TOOL CO. 


1521 PRINCE ST., HOUSTON 8, TEX. 


UN 1-1253 
MI 9-0747 
UN 4-644] 





HO 5-7585 
MO 5-6809 


MO 5-3841 
HI 7-2396 
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Mud Balance 


Fann Instrument Corporation has in- 
troduced a lightweight, sensitive and cor- 
rosion resistant mud balance which fea- 


tures an integral cup and beam with sharp, 
legible figures read from the top. Other 
features include a_ shock-mounted level 
vial protected by unbreakable plastic, and 
a hard rubber cover for the cup, weight- 













matched for replacement if 
Since all 


anodized 


necessary. 
streamlined, 
polished, they are 
free of pores and corners. 
Balance and case complete weigh under 
four pounds 


metal parts are 
and _ highly 


mud-catching 


For more data, circle No. E14 on Reader’s 


Service Card, last page this issue. 








Drawworks 

Unit Rig & Equipment Company’s new 
torque converter drawworks with rated 
maximum input horsepower of 600 is de- 
signed for drilling depths requiring horse- 
power range from 300 to 600, but can be 
used economically in areas where drilling 
requires less horsepower. The drawworks 
has a large, balanced drum for maximum 
wire line life. 

For field moves, this unit is a compact, 
one package load that breaks into two 
packages for highway moves. One, two 
or three engines and compound, mounted 
on a common skid, comprise one load; 
drawworks complete with hydromatic 
brake makes up the second load, 


Other features include fully enclosed 
water circulating brake rims of forged 
loy steel; fully equalized, self-energized 
main drum brakes; and use of an aif 
clutch for the catshaft drive to eliminate 
necessity of an inertia brake. On a double 
drum unit, this catshaft air clutch also 
allows use of positive clutch on sandree 
and eliminates introduction of air through 
cathead. Control panel consists of only 
four air valves. a 

(This item supplements Unit Rig and 
Equipment Company data on Pages 495/- 
1988 of the Composite Catalog, 2Ist Edi- 
tion. ) 


For more data circle No. E15 on Reader's 
Service Card, last page this issue. 
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y-Belt Brochure 


V-Belts are the subject of a new bulletin 
jsued by Worthington Corporation, In- 
duded are illustrations of the many 
Worthington-Goodyear types of V-belts 
available for drives employed in heavy 
industrial applications and miscellaneous 
machinery drives. 

Featured are the steel cable belts which 
have the highest horsepower rating of any 
standard belt. They are especially adapt- 
able for drives requiring extra strength and 
heavy continuous service. 

The bulletin contains a complete listing 
of V-Belt sizes available. 

















To get a copy circle No. E16 on Reader’s 
Service Card, last page this issue. 


Compressor Catalog 

An engineering catalog describing the 
newest Cooper-Bessemer Type FMP com- 
pressor is now available. Built for field 
pick-up service, gas boosting, air drilling 
and general industrial use, the compressor 
is available with either single or twin 
frames, with single or multi-stage com- 
pressor cylinders. Ratings are up to 600 
horsepower as belt-driven or completely 
packaged unit. 
























To get a copy circle No. E17 on Reader’s 
Service Card, last page this issue. 


Measurement 
Equipment Catalog 


_ Eighty devices are covered in a testing- 
mstruments reference book recently pub- 
lished by General Electric’s Instrument 
department. 

The publication contains complete prod- 
ut information including applications, 
sources of additional information and pic- 
tures. Ranging from simple thickness gages 
0 the mass spectrometer leak detector, 
there are instruments for research, produc- 
tion, laboratories and educational use. 
Measurement categories include color, leak 


detection, insulation and radiation moni- 
toring. 


To get a copy circle No. E18 on Reader’s 
Service Card, last page this issue. 


Crude Oil Savings 
“The Microballoon Layer Reduces Evap- 
‘ation Losses” is title of a new booklet 
recently released by Bakelite Company, a 
division of Union Carbide and Carbon 
‘poration. Described are the tiny spheres 
Bakelite phenolic resin filled with sealed- 
"gas, which, when pumped into a storage 
» form a surface blanket which cuts 


tude oil losses as much as 80 to 90 
Percent, 













The booklet employs graphs, tables and 
tographic illustrations to describe the 
Peres and how they are packaged, 
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New Equipment Catalogs and Literature 


For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader's Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


shipped, stored, installed and maintained in 
crude oil tanks. 

Bakelite Company produces these spheres 
under a license from The Standard Oil 
Company (Ohio) and markets them under 
the trade-mark Microballoon of Sohio. 


To get a copy circle No. E19 on Reader’s 
Service Card, last page this issue. 


New Products Data 


Bowen Company of Texas, Inc., has 
issued folders on each of three products 
recently developed by the company. Illus- 
tration, description and operation are pre- 
sented for the new Bowen-Itco lead seal 
casing patch, Itco lubricated drilling 
bumper sub and Itco automatic line wipers 
and wire line pressure controls. Product 
parts and prices are included in each 
bulletin. 


To get a copy circle No. E20 on Reader’s 
Service Card, last page this issue. 


Gamma Ray Logging 
Performance of tools for simultaneous 
gamma ray logging and jet perforating 
by Birdwell Surveys are described in a 
Bulletin recently issued by the company. 
The bulletin lists advantages of the com- 
bination tool and associated instrumenta- 
tion, gives examples of results obtained, 
and locations of field stations in Mid- 
Continent and Eastern oil fields, 


To get a copy circle No. E21 on Reader’s 
Service Card, last page this issue. 


Demineralization Article 

Graver Water Conditioning Company 
has released a 24-page illustrated article 
on all phases of demineralizing. It dis- 
cusses in detail advantages and disadvan- 
tages of this process for today’s power 
plants. 

Some of the developments, trends and 
applications of both multi-bed and mixed- 
bed ion exchange are discussed and case 
histories are used as examples. A com- 
parison of the two types of demineralizing 
systems is presented as well as some of the 
important factors that go into the chemical 
and mechanical design and operation of 
these units. 

The bibliography published at the end 
of the paper contains 119 separate sources 
of information on demineralizing and ion 
exchange. 

In addition, the paper, which was orig- 
inally presented at the Diamond Jubilee 
Annual Meeting of the ASME, contains 
several tables on such items as character- 
istics of anion exchangers, materials of 
construction, glossary of terms and spe- 
cific conductivity of effluent. Flow sheets, 
descriptive drawings, performance curves, 
process selection charts and cutaway views 
also are included. 


To get a copy circle No. E22 on Reader’s 
Service Card, last page this issue. 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 





Switches Bulletin 

A bulletin covering General Electric’s 
complete line of control and transfer 
switches for low voltage applications up 
to 600 volts AC or DC now is available. 
Publication includes photos, drawings, cut- 
aways and discussion of special features. 
Switches with water-tight and explosion- 
proof housings are described. Bulletin also 
contains application data, representative 
contact diagrams and ordering directions. 


To get a copy circle No. E23 on Reader’s 
Service Card, last page this issue. 


Cup Packings Bulletin 

Extensive engineering and _ specifying 
data is contained in a bulletin on Darcova 
valve cups, seating cups and seating rings 
recently issued by Darling Valve & Manu- 
facturing Company. 

Included are tabular charts giving di- 
mensions of cups for API barrels, also for 
some other common pumps of various 
sizes, recommendations as to the proper 
use of available cup textures and list prices 
covering the full range of Darcova valve 
cups, seating cups and seating rings. 


To get a copy circle No. E24 on Reader’s 
Service Card, last page this issue. 


Microfilm Library 

Petroleum Research Corporation has 
issued a booklet describing their Micro- 
Research-Card technique of cataloging 
information. [Illustrated is the Rocky 
Mountain Edition of their Geology Library 
which contains all the significant English 
language literature on Rocky Mountain 
sedimentary and petroleum geology, mi- 
crofilmed in its entirety. The library in- 
cludes pertinent articles from scientific 
journals and government publications as 
well as articles from semi-scientific jour- 
nals, unpublished reports of the U.S.G.S. 
and other sources. 

Instructions on how to use the Micro- 
Research-Card system, a map of the area 
covered, and an explanation of the coding 
system are included. 


For more data circle No. E25 on Reader’s 
Service Card, last page this issue. 


Conax Catalog 

A catalog from Conax Corporation on 
thermocouple assemblies and pressure seal- 
ing glands introduces the new Conax 
check wells, Conax speedwells, Conax 
multiple wire thermocouple glands, Conax 
pressure sealing spring loaded thermo- 
couples and Conax flex-tube assemblies. 

In addition, the company’s engineering 
and manufacturing facilities for fast de- 
livery on special thermocouple assemblies 
are described. 


For more data circle No. E26 on Reader’s 
Service Card, last page this issue. 
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